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FOREWORD

Friends will sometimes ash, * Aren’t vou afraid you will get too one sided if
you confine your iterests entircly to dermatology ®”  The answer 1s that cutaneous
medicine {and surely every other field of medicine as well) offers such diversified
stimuli and problems that ‘custom cannot stale their infinite vanety

There are the economic problems and the public health ones, the admumstra
tive problems and the research oncs, the problems of pedagogy and of traming, the
problems of genetics and those of environment, the psychological problems and the

1 ones, the probl of and and those of mtwition
and imamnation, the problems of helping the individual sufferer and the problems
of creating organizations and structures to help communities—and so on for a hst
well mgh as duersified and as all mclusie 1n ats scope as the sum total of human
mterests and opportunities

What has just been sard of dermatology applies with almost equal force to that
important segment of the specialty known as the harr  The hair 1s expensive—
think of the mullions spent on bleaching tinting and dyeing 1t, on curling, on
waving or on straightening 1t out, on cutting 1t and on shaving 1t off, on destroying
1t or on trying to mahe 1t grow, on making 1t le flat or on making 1t stand up, to
say nothing of the switches, transformations, chignons, and other supplements to fill
out 1ts defiaits

These are all concerns of the henlthy” hair and one must add to them the
cnormous amount of care and money spent upon the hair when 1t 1s sick—so that
1t 15 quate likely that no other human structure can compare with the harr as an
object of unnersal interest and as a cause of unnersal spendmg  The cost of
upkeep of a natton’s hair may perhaps nval that of a nation’s army

I cannot sav that I agree with every word mn this book of Dr Howard
Behrman's  As m every book of this scope, there are quite a few statements which
allow for honest differences of opinion  But I can say that, as far as I know, this
test 1s the most modermn and encyclopedic work on the microcosm of the human
hair - Where else will onc find such up to date dissertations on the anatomy, chem
sstry and physiology of the hawr, its endocrinology, anthropology and embryology,
the diagnosis and treatment of 1ts diseases, and the use and abuse of measures to
alter 1ts appearance® The present text goes into all these and many more matters
in clear and useful fashion It should thercfore prove imvaluable to students and
ph d 1 and nonder ! Lk d also to many others
who are mterested 1n the problems of the hair and scalp

Now that his book 1s completed Dr Behrman will assist in the dex elopment of
a speaaal  Clinie for the Scalp and Hair,” 1n one of our hospitals, so that the host
7
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of sufferers who require relief from troubles of the scalp and hair, and the many
more who need advice about their care, can come and benefit from the knowledge
Dr Behrman has acquired in these particular fields
Marion B Surzeercer, M D
Professor and Chairman  Department of
Dermatology and Syphilolozy, New York
Unnersity Post Graduate Medical School,
and the Skm and Cancer Umit of New
York Unnersity Hospital



PREFACE

Thas book approaches the problems of the hair and scalp from a fundamental
and f The mitial chapter includes a study of every

known Iuncnon :md actiity of the component structure of the normal hair appa
ratus  Although volurinous references have been consulted and are available at
the conclusion of the chapters, the material has heen condensed and presented in a
simple manner n order to avord the distraction of names, references, and extrancous
matenal veering off at a tangent  The subs:qucm cl\apters deal wath all the known
disorders and diseases of the scalp, incl lof and 1nf
scalp inolvement due to systermc disease, scalp involvement due to other skin
diseases, malformations, new growths, and neurodermatoses  The subject matter
includes discussions of the most recent adsances concermng the endocrines and hair
growth, scalp nutnition, and the daily hygiene of the hair and scalp  The vanous
types of hair preparations in common use, such as shampoos, dyes, bleaches, hair
and wave lotions, and their effects on the hair and scalp have also been thoroughly
reviencd

Several equally mmportant factars contributed to my decision to write this book
Furst of all, the 1dea prevalent among laymen and indeed exen among some members
of the medical profession, that diseases of the scalp are of minor importance, un
descrving of protracted study and creative expenimentation, 1s at variance with the
facts Often these scalp diseases are the early symptoms of shin diseasc elsewhere
and of deep, systemic, or psychoneurotic disorders  Further, the disagreeable in
volvement of an appendage as much in the public eye as the hair 1s 1 atself the
cause of serious fechings of mferionty, resulting m the loss of emotional stablity
and even at times impaiing the ability of the induidual to discharge his obligations
of employment  Certainly these unfortunate patients deserve to have proper care
along the hnes of the most recent medical advances  The dermatologist, with his
special traming 1n diseases of the hair and scalp, ss well aware of advances n this
field, although no single source of recent knowledge 15 asailable to im  Too often
the general practitioner, unacquamnted with the latest therapeutic measures, em-
barks on a course of trial and error which may aggravate the condition and obscure
the oniginal disease by the time the patent 1s finally referred to a dermatologst
Had that general practitioner been able to consult one volume, an authontatie
handbook contaiming the most modern contributions to the study of the scalp, such
an unfortunate situation might have been avoided

Dermatologists arc not the only persons who must be cogmzant of the disorders
besetting the hair and scalp  The astute barber, the beautician, and the entire
cosmetie mdustry c1n il afford to be ignorant of the basic hair and scalp problems
of the people with whom they deal 1n their daily occupations  These individuals,
of acquainted with the fundamental facts of the subject, would be i an admurable

9




10 Acknowledpments

posttion to recognize 1 condition requinng medical care nd so keep their chentele
from passing mnto the hands of the untrained and unscrupulous by referring them
to the proper medical channels By so doing they could render a raluable service
by protecting the indnidual agamst the deceptive clams of many hair preparatons
on the marhet which even the Federal Food, Drug and Cosmetic Act cannot com
pletely control  Clever advertising maneuvers arcumvent the law and claum results
which are scientifically and physiologically impossible

1 believe that those who suffer from disorders of the sealp and har hase long
been subjected to needless espense and anguish beeause of the Inck of informauon
regarding the cause and treatment of these conditions It 1s my errncst hope that
this volume will prose of value by presenting i simple fashion the most recent
knowJedge pertuimng to the scalp in health 1nd in dist1se

Howarp T BLirmaw
New York N Y
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CHAPTER 1
EMBRYOLOGY, ANATOMY, PHYSIOLOGY

1. EMBRYOLOGY

Exssting hnowledge of the embryology of hair growth and development has
been presented for many years with repetitious umiformty by the standard text
Concepts theories, and even observations based on hrted study have been ac
cepted as factual data by the average student Fortunatcly, many new and scien
tific studies pertaming to the various embryologic aspects of hair growth have
recently been published  Butcher* has made an admirable survey of these studies

in addition to his own mportant and basic research, and the following matenal 1s
based on his survey

THE RAT AND MOUSE

The development of the pilary system m our most common laboratory animals,
the rat and mouse, 15 stmlar to that which occurs 1n human beings  Since many
extensive studies have been made on these animals, their embryologic hair develop
ment will be described first  Hair germs become apparent in 17 to 20 day fetal
rats as a crowding of cells, with a shght convexity, in the deepest layers of the
epidermis  These germs continue to form from the stratum germunativum from
birth until the age of 10 days

“The next stage m their development consists of an mncrease 1n therr comvexity
and the apf of a slight d of tissue, the prospective
papilla, decp to them  Further devel consists of an el of the epithe
lial bud whosc base 1s capped by the enlarged prospective papilla  In a shghtly
later stage of development, which occurs typcally 1n the 2 day old rat, the base of
the epithelial portion has enlarged and ivaginated to form the bulb of the hair,
and the enlarged connective tissue papilla protrudes into the bulb

The author 15 rrully indehted to Dr Eal O Bucher Professor of Anatomy College of Dent stry and
{he G aduate School ences New York Un veruty for perm ss on, a erial comp led from
S end resa o b the Aevelopment e B ary e L abtaed e of the New Yo &
Aoatemy of S¢ encer. March 1951
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22 The Scalp wn Health and Disease

Beginming near the bulb the core of tl ¢ epithclial column separates from the
penpheral cells which become the outer sheath of the hur and retan thar con
trnuity with the stratum germinatnum  The core forms the inner sheath and the
shaft of the fair  In 5 day old rats some of the epithehal downgrowtl's have few
indications of much differcntiation whle in many of them may be scen 1 definite
hatr shaft with inner and outer root sheaths

Lo

>

RS N e

N,
e,
-
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Fg » Elongated bud and enlarged pap 1 w th phospl atase

F g 3—Sect on stow ng newly for ned bulb and pap lla conta n ng phosy hatase

Abbrey atons Fes 116 b—t b c—core fh first har fn—folds n nucler hg
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prospect e paplla sh—second har

(Figs 116 courtrsy D Farl O Butcher and Ann New York Acad Sc )
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Fig 6—Section showing origin of the cells of the medulla from the matnx cells around

the tp of the papilla

Fig 7 —The pigment distuibution 1n the hair of the black rat

Melanophores with dendroid processes extending 1nto the cortical cefls

Fig 8
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As the hair and 1ts sheath clongate, the central epithelial cells of the column
distal to the cone move aside, allowing the tp of the hair to crupt  The nner root
sheath, by 1ts glassy appearance, contrasts sharply with the outer, especially near the
apex where nucle: are absent or scarce  Huxley and Henle layers can soon be rec-
ognized 1n the inner sheath  The epithelial cells of the bulb resting on the surface
of the papilla, represent the future matnx  This matnx, by active mitosis n that
portion at the base of the papilla, gives nise to cells destined to become cutiele, cor
tex, and anner sheath, while the matrix cells around the tip of the papilla are pushed
outward to become the medulla of the hatr shaft

The melanophores of black hair follicles are situated 1n the matrix, gnang nise
to the medulla  The meclanophores are usually larger and contain more spherical
nucler than the other cells of the matrix  Dendroid processes of the melanophores,
with their pigment, extend centrifugally into the formng cortical cells  Pigment
15 passed directly into the cytoplasm of the cortical and medullary cells by the pig
ment cell processes  Cells 1dentical to the melanophiores in black hairs are found
m white hairs of albino rats and appear to be colorless pigment cells

Two types of follicles may be found in the rit's coat  Some are very large and
contamn the longer and coarser hairs while the smaller follicles are more numerous
and have shorter, finer hairs

The matnx cells continue to add material to the clongating hair 1 the rat
until the defimtne length 1s reached at about the age of 17 days  In black haes
the formation of pigment stops a few days before the definitive length 13 reached
and the diameter of the harr 1s gradually reduced

Thss formation and clongation of the hair which ends about the 17th day of

hife constitutes the growing stage of the hair At the age of 17 or 18 duys the
bulb of the hair begins a rapid transformaton into a cornified, club shaped struc
ture closely surrounded by a sheath  The hair club can be seen in the process of
formation while the root 1s still quite long and a larger part of the inner root sheath
stll remuns  The hair club slowly moves outward, stopping just below the level
of the sebaceous gland  Desquamation of the mner root sheath occurs as st moves
outward The empty outer sheath forms an epithehal strand shortens and with
the remnants of the papilla moves outward  The outer root sheath appears to
pass nto or 15 folded agamst the base of the hair club At this tune hetween the
club sheath and papillz in the mouse, according to Dry  the hair genn of the next
hur olten becomes recognizable  This translormation into a quicscent condstion
occurs within an intenal of 3 or # days and usually by the 2ist day of lfe, the
root of the hair s sccurely lodged 10 a resting folltele which remarns mactive until
the 315t or 32nd duy of hfe  This mactnty extending from the 17th to the 32nd
day has been drsignated as the resting period 1nd with the growth stage con
stitutes a hair evele

The beginntng of the growth stage of the next or second c¢ycle on the 32nd

day of life 1< marked by the ippearance of a more definste hair germ 1t the base of
the resting hatr - Tanvlor an freczing expertments in the rat finds good cvidence that
most of the cells of the germ are proliferated from the base of the restng hur He
noted that the eells of the resting bulb had oval nucle: whose surfaces were thiown

1nto folds  When these cells feft the ald bulb in the process of forming a new hur
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germ, the folds 1n the nucle: persisted  Such folds enabled him to follow the ongn
of the cells n the new germ  Dry, as mentioned above, was able in many instances
to recogmize the hair germ much earhier in the mouse  The recogmition of 2 hair
germ depends upon the quantity of cells at the basc of the resting haw Apparently,
1 the mouse, as the resting stage 15 established, a considerable quantity of cells per-
sists, while 1n the rat, only a few with growth potentialities remain closely folded at
the base of the haiwr club  Simultaneously with the development of the hair germ,
the prospectne papilla appears, which 15 a condensation of dermal cells
Among the cells that are contributed from the resting hair to the hair germ, a

relatively small number may be dxstmgunshcd from the rest by the development of
long p and a cy munute melamn granules
Thesc are the melanophorcs and, accordmg to Taylor, they can be traced through
consecutn e stages to the fully differentiated pigment cells of the growing hair bulb
New pigment cclls onginate by the division of cells of the ongtal melanophare
stock recewved from the resting har

Some observers have taken the view that the same papilla can function in the
growth of anather hare  This may be teue for wibrissae, for another hair 15 farmed
as soon as the growth of 1ts predecessor 15 completed, and the onginal papilla ap
pears to persist  Dry has been able to follow the papilla in the mouse by the ac
cumulation of residual pigment m it Just prior to the growth of the hair germ,
the old papilla ruptures and a new one forms at the base of the follicle

Growth 15 accomplished at first by the addition of more cells, from thesr re
spective sources, to those elements of the bud, and the bud then enlarges through
mitasis, pushing deeper into the dernis  The advancing germ invagmates and
envelopes the prospective papilla  Agam, the matnx cells, or cells adjacent to the
papilia, form a hair cone which separates from an external layer of cells, the ex-
ternal hair sheath

The new hair usually does not push the old harr from the follicle but grows
next to 1t The fine haurs, or puppy harrs, produced in the first cycle, are thus joined
by coarser hairs, which have the same quality, m subsequent cycles  This growing
stage, as 1n the first cycle, lasts about 17 days and 1s followed by a resting period
Hair cycles in the rat, therefore, occur approximately every 34 days

The cyclic growth occurs as a wave  Activity i follicles of the venter may be
observed two to three days before 1t occurs in the dorsum  The wave begins in the
venter, spreads dorsally, then antenorly, and posteriorly  In the rat, 1t has been
shown by skin transplantations that the follicles are receptive most of the time
Butcher poses the question What 1s the controlling factor in the time of growth
and the cause of the wave of growth?

Dry has observed a similar cyclic growth in the mouse  The first growth 15
completed at the end of a month, the second at two months, and the third some
tunes at three months  The fourth generation Is sometimes 1n progress on the
venter before the third has fimshed on the dorsal region  According to hum, one 1s
unable always to see the hair germ of the next generation when nactivity, or rest
ing, 1s being established  The papilla contamnmng residual pigment disappears just
prior to growth of the hair germ, and a new papilla 1s formed i which, with ad
vaneing age, residual pigment agamn accumulates




26 The Scalp tn Health and Disease

)
Pl
E}" AN
. .
aof ¥ .
Fig 9—The outer sheath and remnants of the papilla are moving outward
Fig 10 —The outer sheath and old prpillr have approached the hair club

L

Fig 11~ The haiw germ and prowpeetine papilta of the second harr 1 a J<dy-old rat
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Since most of the cpithelial hair buds form from the stratum gernunativum
1n the fetus or soon after birth the question anses 1f han germs may form later in
1fe from the germnativum or 1n case of the death of the follcle from any other
source In the rat most of the buds are formed prior to the 10th day of Iife yet
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Fg 12—Folds or ndentat ons in the nucle of cells mo 1ng from the base of the old
har nto the har germ

Fg 13—A melanophore with ts long processes
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Fg 14 A secton show ng the second ha 1 push ng up bes de the first ha r
Fg 15 —The cclls of the old rest ng bulb were kiled in freez ng and apprar as dense
spots & New cells ha ¢ m grated down from the ep derm s and are the cells marked n

Ex 16—A new bud has formed from the cpderms ndependently of a pre-ex st ng
harfollcle  the sk n that was frozen

(Fgs 116 courtesy Dr Earl O Butcher and Ann New York Acad $c )
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areas denuded by injury often become repopulated  Taylor studied the margins of
an arca of shin of the rat following lethal freczing  The cells of the hair sheaths
and those of the hair bulb had been Milled by the freezing and new cells passed
down from the old epidermus through the outer root sheath into the resting bulb for
the new hur germ  The source of the melanophores was hmited, however, to the
old hair bulb and, once they were hilled further pigmentation was laching

Taylor also observed the formation of new follicles from the stratum germ
natum andependently of an old follicle It occurred however, only when the
ussuc underlying the new epithclium was old dermus or after newly formed dermis
had become completely differentiated  These observations suggest that the differ
entiztion of new hair germs may depend upon some inductive action of the under
hing derms Hairless areas resulting from lethal freezing or from transplantation
may thus be repopulated 1n the rat and the germinativum may possess hawr poten
trahities throughout most of the Iife of the rat W hy should the epithehum lose deep
growth potentialities while outward growth potentialiies persist?

If the possibility of formation of new hair germs from the germnitivum exists
onc may ash if there 1s any means of stimulating them  This problem s left for sub
sequent imestigators who may present cvidence that such stmulation may be irn
tants hormones cte  Butcher has presented evidence that the actn sty of hair germs
at the hasc of resting follicles may be accelerated by adrenalectomny, by thyroxin
admmstration or by the applicition of wrritants  Confirmation of the effects of
adrenalectomy has been made by Ralli and Graef and Whitaker and Baker huwve
intubited actraty of the hair germ by the pereutancous application of certam adrenal
cortical priparations  In the discussion of the effects of endocrmnes on hatr growth

pages 96 109) 1t 1s evident that estrogens androgens and sanous adrenocortico-

tropic factors also exert a speafic influence  In the case of irntation as a method of
accelcrating the actnaty of the hur germs onc must be extremely carcful beecause
the wrtation causing acceleratton may cause an acanthosts and parakeratoss in
the epidermis

Alkahine phosphatase has been studicd i the developmg hair - The enzyme s
present to 1 very shght degree mn the carly epithehal bud becoming very abundant
in the mesodermal papilla as the follicle elvborates the hair - The quiescent peried
of the hair cvele 1s characterized by a neghgible amount of phosphatise  Glyeogen
i contrast to phosphatise 15 manly distnbuted 1n the epidennal portion of the
doveloping hair

THF HUMAN BEING

Butcher states that growth and replacement of the hairs an the human being
15 wmilar to the process 1n the rat  About the only pomnt at issuc 1s whether the
hair papilla persists or a new one forms  This pont was discussed 1t great length
by the older imvesuigators Some were inchined (o believe that 2 new pipitha formed
and others belicved that the new hair develops wath the old papillh - Some belteved
that ether might occur  Since the new papilly occupies exacily the syme poution
as the old one it 15 difficult to understand why so many wnters regard the forma
tion of a totally new structure as essential to the process



Fig 17 —Progresmne steps in the development of fetal har  The hair germ stage 1
tlustrated by @ The hair peg stage begms when the cctodermal downgrowth assumes a more
or less oylindnical form as m & The third stage (¢) begins when the lower end of the har
peg 13 indented by the forerunners of the papilla in the corum  The fourth or sheathed hair
stage (d) begins with the definite appearance of the hair shaft and lasts until the tip appears
above the skin surface

(Courtesy McCarthy, Discases of the Hair, The C V. Mosby Co , from Lewsss trans
lation of Stobr's Histology, P Blakiston's Son & Co )

——
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The first eprdermal downgrowths of hair rudiments ase found between the sec-
ond and third months of intrautenine bfe on the upper hp, chin, wnd supraorbrtal
regions  Between the fourth and ffth months, the hur begins to form n the hair
rudiments of the face, and a month later the process of cormfication has begun
By the sicth month, a lateral growth of the hawr rudiment has evolied 1nto a scha-
ccous gland, and another Iiteral outgrou th has formed to g e inscrtion to the fibers
of the erector pilt muscle

In the fetus, all the hairs belong to the lanugo type of harr  The shedding of
the lanugo hairs i utcro begmns in the fice and head of the fetus between the
seventh and eighth months, and these hurs arc replaced by new haws which grow
out of the old follicles (see Chapter 11, Male Pattern Alopecin page 173)  These
new hairs in certan regions such as the scalp, are long and stff, while 1n the rest
of the body new lanugo hurs take therr place, formmg the downy haurs of the shin
If this change has not taken place over the whole shin before birth, 1t 15 completed
during the first fow months of the child s hfe At birth or soon after, hurs usually
grow actnneh on the scalp At puberty, hurs appear i cerian regions, such as the
beard awliae and about the genutaha  In muddle Iife and later, haurs, or vibrissae,
grow about the nostnls and cars  In females after the menopause there 15 often
an ncrease of prgrented and coarse hiurs on the face, especsally about the Ips

- {
N\

Fig 18 Progressive stages sn the waturation and replacement of fetl har  {Coutten
AcCarthy Duscases of the Hair The €V Mosby Co  after Danforth, Har, 4 M A
Press

Duning bfe the hasrs have 1 Jumted exostence but they are not shed penod
wcally over the entire body hike the hans of other ammals The hairs of different
parts of the body hwe cvelos of v irving lengths

In the scalp the hurs have been said to hne an cxstenee of from two to four
sears when they are shed and now anes ue formed  How long the hars geaerlly
grow and rest has not been recorded Muers and Hamthton found that the werine
auweber of dass reguired for the regencrtion of hars from the crown of the scalp
was 129 In the remon of the «calp above the cars ot toak 117 das for regrowth

of har  They also obsenved that the rate of growth «f scalp hares was 035 mm per



Embryology, Anatomy, Physiology 31

day  Of interest also 1s their observation that although scalp hairs grow faster 1
femnales than in males regencration of hairs occurs with greater rapidity 1 males

Puppy hais and, 1n the case of the human being, lanugo haurs, are produced
first by follicles Then the follicles produce larger, stiffer hawrs  The follicle 1s thus
able to produce hairs of different quality, but the means 15 unknown Finc hairs
of Janugo quality are often present in baldness Many of them 1n all probability,
occupy follicles where coarse hais once grew  What accurred to reverse the situa
tion, or whether the follicle can be stunulated to form a coarse hair agam 1s of great
interest to all of us

Equally interesting are what controls the prolferative actiaty of the cells at
the base of the resting club hair and to what extunt these cells retamn their grawth
potentialiies By underfeeding experiments tn the rat, 1t was shown that the prohf
eratnve activity remamed after long periods of quiescence  In hirsutism, the follicle
retans 1ts ability to produce a hair of a different quality after many years Is
failure of replacement 1n the human being due to the loss of growth potentialiies 1
the hair germ, to mhibition, to lack of stmulation, or to the lack of nutrition, or is
there an inductive action 1n the connective tissue which 1s lost?  These provocatne
questions as advanced by Butcher, constantly anse to plague us in subsequent chap
ters, and the incompletc answers to some of them may be found among the relevant
matenial  Although many interesting pt have been collected and analyzed,
certain hasic facts still prove elusn€

THE SCALP 2 ANATOMY

The skin of the upper part of the head n with 1ts sut u
structure 1s hnown as the scalp It 1s limted to that mtegument which covers the
top and back of the head and the two sides above and behind the ears  Tts detailed
structure parallels that of the shin on other parts of the body except that 1t is
securcly fixed to the epicramus muscle by fibrous processes which pass through a
muddle layer of subcutaneous fat

The 1mportance of the scalp 15 best seen from an exammation of ats five layers
These are (1)} shin {2) subcutancous fat and fibrous tissue, (3) the epicranius

pitofrontalis) and ap (4) the subag layer of
tissue  (5) the pernicramum

The first three layers are connccted to each other and mase together The
thick skin supported by the dense fibrous subcutancous layer and epicramal aponeu
rosis 15 well adapted to proteet the underlying cranum from the effects of trauma
and 1n this connection the mobihity of the first three layers on the subaponeurotic
areolar tissuc 15 smportant A scalp wound does not gape widely unless 1t mvolves
the epicranial aponcurosis i which casc st miolves the subjacent dangerous area
of the scalp so called because pus in this laver may spread widely underneath the
scalp and even produce merungeal mfection by spreading through the diploic or
emissary vens  In the process of scalping (whether performed by the hnife or by
the hawr being caught 1 a mechanical device) separation tahes place at this sub
aponeurotic layer which 1s loose delicate and devord of fat
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The average area of the adult scalp approvimates 120 square mches It s
the site of a profuse growth of hairs varying in thichness, length, straightness, and
color, depending on the indnidual’s racial charactenstics and sex

Chemucally, the human scalp has an unmistabably acid reaction varying be-
tween pH 45 and 53, due to lactic acid scereted an the sweat and to volatle fatty
acids formed from the lactic acid by microorgamsms in the scalp
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THE HAIR FOLLICLE

The harr follicle 15 formed by the mvagmauon of the epidernus and corum,
sometimes even extending 1nto the subcutancous tissue  The dermic sheath de-
mved from the conum censists of a fibrous coating of external longitudinal and
internal circular connective ussue fibers, the latter hined by a hyabne layer continue
ous with the basement membrane of the corum  The sections of the follicle which
ongnate 1n the eprdermis arc called inner and outer root sheath  In the lower two-
thirds of the follick, the outer root sheath is formed by the stratum germinatisum
and stratum mucosum, while the upper third depends for its dertvation on the
epdermal strata

Fig 21 —Section through lower third of hair follicke  Af Medulla of har €S the
corucal substance poh in pigment granules f1C the cutcle of the bair ¢ the cuuele of the
folticle L Huxles s laver #F Henles lyer OS5 the outrr sheath with external lower basi)
cells L the glassy laver of the hair bulk JIP the hair papilla wath a sessel (T connectise
e (Lourtess of McCarthy Wit pathlowy of Skin Dueases The € 4 Moihy Co)

The inner root sheath o composed of three disonct Tasers The nermost 38
a dehicate cuticle ccntaming a singde laver of Rattened imbmicated cells with atro
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phied nucler  Surrounding this cuticle is the middle layer known as Huxley s com
posed of a single or double layer of polyhedral nucleated cells Finally the outer
most, or Henles layer, encloses Huxley's m a single stratum of nucleated cubical
cells, both horny and fibrous 1n character This entire inner root sheath disappears
at the middle of the follicle, where the sebaceous gland sccretion enters into the
lumen of the follicle

The outer, or dermic hair sheath 1s also composed of three clearly defined
parts Its mnermost layer parallels the basal layer of the epdermis and 1s char
acterized as the hyalme or vitreous membrane  There 15 then a compact muddle
vascular layer, corresponding to the papillary layer of the skin  The final layer of
the outermost sheath 1s consututed of elastic tissue loosely held in place with con
nective tissue  This corresponds to the reticular layer of the derms

The bottom of the hair follicle 1s molded on a vascular papilla ongmnating 1n
the conum and capped by the bulb of the hair which 15 a rounded extension of the
hair root  The cells of the bulb are continuous wath the outer root sheath and form
the different parts of the hairitself as well as ats inner root sheath

In the hair follicle mutoses occur only n periods of actiity, according to
Leblond  In such penods mutoses become quite numerous throughout the lower
portions of the Malpightan layers Thesc mitoses result in an outward motion along
the hair axis of most components of the follicle In the course of this motion the
cells of the medulla and inner root sheath (soft heratn structures) desquamate
Thus only cortex and cuticle both of which are hard keratin structures, persist to
form the emerging hair

Montagna Chase and Hamilton recently reported that nearly all of the com
ponents of the hair follicles are rich in glycogen  Beginning from the outside and
proceceding inwardly, 1n the connective tissue sheath all of the fibroblasts contan
glycogen granules  The external sheath throughout most of its thickness and length
1s virtually packed with glycogen In the muddle third of the follicle the tall col
umnar basal cells of the external sheath contamn so much glycogen that apparently
Iittle cytoplasm s left  The basal cells become low cuboidal in the upper part of
the folircle where the external sheath 1s continuous with the epidermis and mn the
basal part of the follicle around the hair bulb  In these regions all of the cells of
the outer sheath become smaller  Concormtant with this decrease 1n the size of
the cells there 1s a progressive loss of glycogen The internal sheath contatns no
glycogen throughout 1ts length not even near the har bulbs The cuticle of the
nternal sheath 15 also devoid of glycogen  The cells of the cuticle of the cortex are
rich 1n glycogen mn the regron just distal to the hair bulb and approximately for
one third the length of the follicle or less  In the middle third and distally where
these cells arc cormified there 1s no glycogen  In the cortex of the hairs glycogen
15 found 1n the region 1mmediately distal to the bulb and spottily throughout the
lower onc fourth or one third of the follicle

THE HAIR SHATT

While the root of the hair 1s imbedded 1n this hair follicle ats free portion s
known as the shaft which like the follicle itself has three distinct parts The
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medulla or 1nnermost section 15 composed of tho to four layers of large cuboidal or
modified polygonal cefls loosely held together and containing heratohy 1hin, grans of
pigment, fat granules, and scnttered arr spaces  Often the medulla docs not extend
the entire length of the hair shaft, appearing only intermittently  In the sections
where 1t 1s absent, the hair consists of cuticle and cortes alone

Fig 22 —Semidiagrammatic <ross section of the hatr shalt  (Courtesy Reed, Den Beste, and
Humoller J So¢ Cowm Chem )

The cortex or meddle section 1s compesed of longitudnally arranged fibers
conssting of clongated closely applied fustform cells contmming prgment and ar
spaces The cormfication of the cortex which tahes up the largest pereentage of
the hair structure s usually complete  \When pigment granules arc 1bsent the
cortex has a tramslucent appearance

A laver of imbneated scakes five fitung mto the length of one fonm the outer
part of the hair shaft known as the cuticle which begins at the upper portion of
the neck of the papilla  The free ends of these flat cells are directed upward nd
saterlock with the downwrd pointing cells of the cuticle of the follicle  The saw
tooth action of the projecting free cdges of the cuucle cells causes the shalt to traved
1 the direchion of ats root when the hair ss rubbod boween the fingers

The hair chemucally speaking owes its shape to the distnibution of cystine
which has been estimated to constitute approcmately 15 per cent of the hair pro
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tan  Two amino acd groups jomned together by two atoms of sulfur compose the
cystine molecule  These cross linkages persist 1n an endless cham throughout the
structural network of the hair and gne 1t both form and speafic charactenstics

In a study of 120 samples of human hair, the cystine, cysteme, sulfur, and mitro
gen content was determined Tt was found that there were more cystine and cys
temne 1n male hair than in female, and that dark hair contamed more cystine than
hght Statistically no significant variations in the nitrogen or sulfur content were
observed

Fig 23 —Cross section of a group of hair fibers showing their 1rregular shapes The
cross section of the medulla can be seen 1n the fiber at the upper nght Note, however, that
the medulla i1s completely absent in most of the fbers (Courtesy Mr Ray Reed )

Relbger tabulated the app &f wrve and pemtose glyoogen
and total phenols 1n the aqueous extract of clipped mammahan hair
TOTAL
URIC ACID PENTOSE GLYCOGEN PHENOLS
e % Me € MG % MG p
Man 712 30 50 28

He stated that 1n addition to the msoluble keratin the native extradermal hair
fiber contams a number of water soluble organic compounds 1n physiologically large
amounts  These include unc acid glycogen pentose phenols ammo acids urea

and These pounds are d to be by products of the process of
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hair formation and there 15 some evidence that unc acid and pentose are dernved
mamly from the nucleic acid of degenerated nucler

In an analysis of the ammno acids m hair heratn Block found cystine to be the
outstanding component, with 160 Gm per 16 Gm of nitrogen Other ammo
acids present 1n human hair mclude glutame acid 148 {per 16 Gm of mtrogen),
arginmne 96, aspartic acid 80 scrne 76 threomine 7 2, tyrosine 3 1, phenylalanine
27 lysine 26 and smaller of meth hisudine and tryptophan

According to Giroud and Leblond  the sulfur of the epidermis and tts derna
tives 15 mostly present as cysterne residues m the Malpighian layer and cystine
residues in the cormfied laver At the imat between these two zones the sulfhydnyl
group of cystene 15 oxtdized to the disulfide bond of cystine, a process by which the
heratin precursor preseat in the the tonofibrils of the Malpighian hyer 15 trans
formed into the completed keratin present in the tonofibrils of the cornfied Inyers
The oxidation of cysteine 1nto cystine probably prosides cross Iinhs between the 1
dnidual polypeptide chains making up the tonofibrils, thus welding them into 1
closely knit mass  This 15 at east one of the mechanisms by which the strength
and chemrcal mertness of heratin may be explained

This process 1s most claborate m the formation of hard  keratin demnvatives
such as the hair in which there 1s a pronounced enrichment of sulfur 2t the himt
between Malpightan and cormified Inyers  This distinction as well as the differ
ence tn iprd content accounts for the physical and histologic pecultarnities of hard
and soft keratin

At the present ttme we can distinguish between two types of heratin, namely
soft and hard on a basis of thar histologic appearance and chcmical composition
According to Unna the cells of the stratum corneum hase 1 thich hard wall and 1
fluid core rich 1n fats Tt 1s probable that thss fluid cell center renders the eprdermal
heratin somewhat supple and malleable thus the name  soft heratin * Leblond
states that the process of soft heratinization is indicated histologically by the pres
ence of the granular and glassy layers chemically by a low or only moderate
amount of sulfur 1nd physiclogically by instabihity as evidenced by 2 spontancous
continued desquamation from the surface

Hard keritin on the other hand 1s very tough and firm has a lugh sulfur
content 1s phhvsiologically stable and docs not desquamate from the surface

The Malpighian cells of the harr follicle arc capable of producing 1) soft
heratin structures namehy the medulla of the haur and the inner root sheath ot
of which desquimnte before the hur reaches the surface of the ¢prdermis and 2
hard heraun structures namehy the cortes and caticle shich emerge from the ept
dermus to form the b atself

According to Leblond  Malpighian Lwers present n oprdermal appendages
such as hur take the form of straufied squame us e pithchum  the basal cells of which
are separuted from the underlang connective tissue by 1 thin laver of furh dis
unct reticular bbers  In areas of low biologic actinaty such as the outer root sheath
of the hur the reticular fibers fuse to form a conunuous basement membrane
whereas 1n areas of ligh acuvany such as the Malpyhian lnyer at the base of the
harr follick  reticular fibers are scarce ar exen absent  These facts sugerst a relt
tondup between the thinness of the rucular laver ind the mtenuty of the meta
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bolic exchanges across such a layer from the subjacent connectine tissue  The actiaty
of the Malpighian layer 1s rlated to that of the subjacent fissue in many other
ways  Thus 1t can be shown that the connective tissue beneath actnely growing
Malpighian layers, eg, the hair papilla, xs highly \asculanzed contains many
nucler, and 1s rich 1n phosph and 1n contrast to the
corum 1n general

Leblond also observes that several components of the hair root produce soft
keratin  Thus, the external root sheath, which 1s continuous with the epidermus,
has granular, glassy, and cormified layers at least 1n the upper part of the hair root
{1, near the opening of the sebaccous glands), while the lower part of this same
external root sheath appears to be composed of dormant cells, which are produc-
ing little or no soft keratin  The base of the hair root consists of Malpighian cells,
which form structures which grow parallel to the hair, namely, the mnternal root
sheath on the outside and the medulla of the harr m the center  Both of these
structures have a more or less distinct granular layer as well as areas of desquama
tion, and therefore must be producing soft keratn  Thus, the empty central canal
often present 1n a fully grown hair can be explaned as the result of desquamation
of the medullary cells

However, most of the Malpighian cells of the harr root produce the hair cor-
tex, or haw proper, as well as the thin covening cuticle  Both of these structures
are composed of hard Lkeratin  Betwcen the Malpightan zene and the fully formed
harr, therc 1s the gradual transition or kera us zone, ct 1stic of struc
tures producing hard heratin

Deviations From the Norm 1n the Hair Shaft —There are vanous deviations
fmm the normal structures of the harwr sha{t which are not due to disease but to

1 physiol growth or h | pecuhanities  One of these has been

termed ba)cne( hair®  On a normal scalp 100 to 200 such hairs may be found 1n
the region of the whorl  Where the scalp 15 beginning to develop an area of alo
pecia, great numbers of these hairs may be located at the margns of the bald spots

A bayonet karr differs from the usual structure because of a spindle shaped
swelling, 2 to 3 mm long, near 1ts tip which gradually tapers off into the normal
hair thichness At times, two of these spindles may appear, one directly after the
other on a single, otherwise normal, hair shaft The thin end of the hair has a
bend 1n 1t hike a double jomnt, which gives the appearance of a bayonet protruding
from the end of a gun

Microscopic examnation reveals squares or facets of pigmentation granules
within each spindle which distort the usual arrangement of hair fibers The cause
of this structural deformity 1s unknown It 15 believed that the pomnt of the hair
assumes a spiral form or 1s wound nto a tight ball because the hair has taken more
than normal time to emerge from 1ts follicle and reach the skin’s surface and so has
become damaged by the internal pressurc being exerted upon 1t

Another structural deviation from normal hair growth 1s known as mondlethrix
or beaded hair  In this condition there 1s a marked keratosis at the mouth of the
hair follicle which 1mparts the feeling of a grater to the exammng finger  Irregu
lar hars like short bristles from 2 to 6 mm 1n length cover the scalp and slant n
all directions  Each hair shaft 1s momliform (1¢  resembling a stnng of beads),
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and where the hair manages to attamn any length at all, there arc about s\ spindle-
shaped thickenings along the single shaft

Histologic examination shows that intermittent nodes, darker 1n pigment than
the slender, interveming portions consisting of a cortex and a thickened cuticle, con-
tam the medulla, which 15 otherwise absent  They are often spirally twisted  Hairs
of thus nature are separated from the scalp with the shghtest traction since they
scem to have lost their usual attachment to the papilla and are merely held in place
by the keratogenous mouth of the follicle, which has been sufficiently bloched to
keep the harr from falling out without being drawn  The nodules may also be scen

Fig 24 —Monilethrix 1 boy aged 11 years  The extreme degree of alopecia and fol
ircular hyperkeratonis are charactenstic  (Courtesy McCarthy, Discases of the Hair, The
€\ Mosby Lo Onanal photosraph by Dr N Tobias )

within the follicular section of the hawr, proving that the structural change begins
carly 10 the haw's development and 15 1n no scnsc the result of an alteration of thr
free hase shaft abose Iaws of this beaded type nover attain mawmum growth
since they break off at the atroplued intcrnodal sections, either cleanly or wath &
brushlibe fracture

Monulethrix seems to be an hereditany manifestation, sometimes traceable
through mam generations of the same famly  Its precise cause 14 unknown al-
though many theories have been advanced  These include possibilities such as an
hereditary fesion of the ncrous system, concomitaat constrictions of the cutancous
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muscles alternating periods of dilation and contraction of the papillae and an i
her ted d sturbance of the nutnition of the follicle caused by trophic or vasomotor
influences m the papilac  Actually we know I ttle more than that 1t 1s probably
the result of an unk deforming pathol change wathmn the hair foll cle
Therapy 1s of httle value in this disease  Various measures have been ded
such as the local application of tar sulfur and simlar chemicals Favorable re
sults following x ray epilition have alsa been reported 1 hase seen no dramatie

change follow ng any therapeutic regime mcluding x ray epil:

Fg 25—Typ cal nstance of mon tethrx  (Courtesy Dr Marion Sultberger )

Trichonodosns or the spontaneous knotting of the hair 1s another vanant of
normal hair structure which gives the hair shaft a nodular appearance although
actually these nodules are true knots or loops usually s tuated 1n the peripheral half
of the ha r shaft  Splitting and breaking occur because of tl e strain exerted on the
tensile strength by the tightness of the hnot so that hair with this charactenstic
rematns short  Exarmnation of the fractured ends reveals that the shaft has erther
been split 1nto several fibers resembl ng a brush or are pomted and atrophie or
frequently bent 1to the form of a fishhook  Most of them have curled ends loop
ing one or more times
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Cross sections of these hairs show them to be flat or oval forms assoctated with
dry, curly hair, and some are twisted on the Jong aus  The two most usual types
arc the true hnot and the slip hnot  The latter may he promptly chmnated by
pulling gently on the hair 1n the same way 1s one would remove a shp hnot m a
length of thread  No one has adequatels expluned the ctiology of this condition
beyond advanaing the supposition that very dry curly hair frequently brushed and
combed, or even exposed to the normal friction of lying down, m1y twist and knot
atself from causes which are entirely mechameal  Curls hur made still curher by
brushing may form the loops which lav the basis for knotting 1t a subsequent trme

w6 Fw 27

Tix 26 Monmlethrnx  The hair shows the typical beading charactenstic of the disease

lie *7  Mondethnx showing typical changes in the hair follile  (Courtesy S stton and
Sutton, Diseases of the Skin The €V Moshy Co  Onmnal plotoeraph by Drs G M
Machee and I Rosen

The name  tnchocdass was formerly used to include all the different types of
transserse and longrudinal sphitting and breahing of the har shaft At present
we confine oursehves to the tenmes tnchoclws  trinsverse fracture ), trchoptilo-
s’ (lonmtudiny) fricture  and  tnchorrhexis nodosa  (nodular swellings often
with transerse fracture
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While the older hterature states that tnichorrkexis nodosa may be an aftermath
of disease more recent findings indicate that ths 1s infrequently true  The condi
tion 15 due to an unknown process (probably traumatic) which changes the normal
hair structure, and therefore 1t can be classified with other deviations  Like mom
lethrix the hair shaft has intermittent nodules but unlike momlethrix these nodules
are gray and white Brushlike fractures take place within these swellings, sphtung
mn such a way that the broken fibers resemble the interloching whishs of two broom
heads The underlying scalp 1s entirely normal

Ths cond 15 probably caused by e ly dry and brttle hair subjected

to overly frequent brushmg washmg with soaps of a high alkaline content, lotions
contaimng thioglycolates and ammoma (1e, waving lotions), dyes and bleaches
, and other ct 1 sol employed on the scalp

!
|

which include p d

4 B

Fig 28 —Trichonodasis or knott ng of the hair 4 Typical harr B drawing of usual type of
knot (A Courtesy Dr Frank C Combes and Dr M Scott )

Trichoptilosis means g | swelling and sphitting of the hair shaft but
without \he nodules noted above  Frequently the whole shaft 15 imvolved and looks
Like a fringed stem The cause seems to be friction applied to excessnely dry hair
as well as all the corroding elements mentioned above Local disease processes
affectine the scalp and hair may also produce transierse or longitudinal fractures of
the hair shaft

Tuassted hairs {pili tort1) 15 the name gnen to a group of rare pilar anomaties
charactenized by twisting of the hairs on their axis It may be accompanied by dry
ness and brittleness of the hair shaft with a moderate degrec of alopecia  The rela
tne baldness and the frizzy haired appearance are peculiar and the linear twisting
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which 1 many haws 15 ropehhe 1s readily observable and casily differentiated from
that which occurs 1 monilethriy  Microscopically there 1s a shight twisting of the
harr bulb with some degree of atrophy of adjoining sebaceous glands and follcles
The pathogenesis of this congemtal anomaly 15 obscure  The dryness and fragility
of the affected hairs 15 probably due to the impaired secretron of sebum  Therapy
15 of no value although a short haircut minimizes the cosmetic defect

Trchostasis spinulosa, as fist described by Galewshy, 15 1 pecubiar disorder
affecting the haur follicles of the shoulders and bach and the nape of the neck, near
the scalp margins  The follicles contun blackish elevated, horny, spinous plugs,
which fill the dilated onfices but can easily be removed  These heratotic masses
contam bundles of lanugo hair which protrude beyond the heratotic plugs

- i
T
i, 29 Ieg 30
Fi. 9 Alopecna of the postenor half of the scalp 1n which the hairs all show trichop
uloss trichorthexis nodosa and arregular contour of tleir shafts  Occasional hawy show a
certan degree of atrophy of their bulby  Courtesy Mc( arthy D seases of the Har  Onginit
case of Dr Sandler )
Fie 30 Tochorrhex s nodosa showing transverse fricture of the hair thalt ay well 21
fraying of the ends an 1 lone tudinal <plitting of the shaft

Hochste tter believed that exther one of two sets of condinons might expiun the
abnormalits 1 there 18 an abnormal congemta) separition of the papsila of the
follicle such as normally occurs in the iz o else theie e multple papihe or
(2} all of the hatrs are produced by one papillx but the b urs are not expressed from
the papila as thev are formed but remain in situ and form the brushlhe bundle
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Fig 31 —T, nodosa and in the same har  (Courtesy McCarthy
D seases of the Hair )
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Fig 32 —Pili tort i a 7 year-old gul  (Courtesy McCarthy, Discases of the Hair  Ongmal
photograph by Dr T Ronchese )

Fig 33 —Twisted hair {pih rorts), showing characterntic features
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Burgess belheved that the d T a dev
genital malformation of the follicles
The deformity 1s a congemtal one and treatment 15 only pall:ative

late 1 hfe of 2 con-

Acquired progressive kinking of the scalp hair 1s the name given to an unusual
anomaly of hair growth and hair color reported by Wise and Sulzberger n 1932
The patient was a man aged 21 years, whose hight brown, straight, and exceptionally
vigorous head of hair had begun to undergo a change with the result that the frontal,
temporal, and parictal portions of his scalp hair had become “woolly and kinky,”
and had changed 1n color from a hght brown to black A thorough exarmunation of
this patient disclosed no physical findings to explain this change, although he had

1 !2.3

Fig 34 —Twisted hae and monidethnx [ and 2, Twisted hairs, 3, mombform  (Coustesy
Sutton and Sutton, Diseascs of the Skin  Onginal photograph by Dr F Ronchesc )

an enlarged thymus and was of the suprarenal type with an assoctated enlargement
of the thyroid gland  The changed hair was thick, black, and hinky and of a woolly,
almost matted appearance  Microscopically, the hinky hair shafts were much thin-
ner than those of the straight hawrs and a small proportion of them presented little
globular and roughly spindle shaped swellings of the shafts, as well as tnchorthexis
Histologie studies of the scalp showed no alterations that might be construed as ex-
plaining the clmical change

Wise and Sulzberzer were impressed with the resemblance of this “acquired
form of hinking of the scalp hair to the congenital examples of the disorder previ
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ously reported by Wise 15 woolly har nevus (page 496) However, as they ob-
served, one of these congenital cases showed an associated near verrucous nesus
of the nech and arm which actually fused with a patch of kinky hatr at the back
of the nech, leading to the supposition that i this instance they were actually deal
ing with a compound nevus - They ente Metrowshy's explanation of the systematiza
tion of birthmarks, as follows “The systematization of birthmarks 1s determmed by
the germ plasm It s an ancient, phylogenctically observed racial peculianty of
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Fre 35 1 and 8 Trchostaus spinulosa showing two differens typey of atrangement
in bomny cawe 4 Courtesy Sutten and Suton Diseasrs of the Shin  Ongina) photogtat h
by Dr J 1f Muchell 5 Courtess MeCarthy Diseascs of the Haw  Or einal potograph by

Dr Nobl)
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man These aberrations from the normal shin structure occur 1n the systematization,
for example, loss of pigment—hair, gland or other changes—that systematization
which 1s present in all normal shins becornes apparent  In general, this systematiza
tion has the characteristics of the marhings found mn ammals *

This expl d the bility of a nevus tarda to the authors
They felt that the slmllanty of the ﬁndmgs 1n this case with those of woolly hair
nevus seemed to favor this pownt of view  Moreover, the locabzation of the haswr
changes would favor an anomaly due to changes in the germ plasm as transmtted
1 the form of mosaic inheritance (“blazing” 1n antmals) as suggested by Werdman
m a previous discussion of Wise’s second case  Against this concept were the facts
that the condition was slowly progressive, that 1t was accompanied by some ewi-
dences of endocrine change, and that no nevord charactenstics were present i the
microscopic sections  Unfortunately, the ranty of this disturbance and the lack
of subsequent reports have shed no further hight on the subject A study of various
anthropologic reports, including the woolly hair mutations observed 1n amimals and
human beings, suggests the possthility of a delayed mutational variation as a cause
of this rare disorder In addition, 1t 1s not generally appreciated that some kinky
hairs may occur here and there on the head and body of most Caucasians

Fig 36 —Acquired progressive kinking of the hair  (Courtesy McCarthy, Discases of the
Har  Onginal photograph by Drs Fred ise and Manon Sulzberger, Arch Dermat &
Syph )

SEBACEOUS GLANDS

At the end of the second month of intrauterne lfe, when the harr papilla
protrudes obliquely 1nto the eprthelial ¢ylinder, on the side of the obtuse angle thus
formed two rounded projections deselop The upper outgrowth consists of an
epidermal offshoot, an extension of the cells of the outer root sheath By the fifth
month its deep cnd becomes enl d, lobulated, and undergoes a [atty transf
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Scalp\ Ha"\fg /Fo"lcle

| Gland

Fig 37 —Sem d agrammatic drawing of the p losebaceous apparitus  {Courtesy Mr R Reed
and the Tons Company )

AT -

Fic 38— lanugo har of the glat rous skan sl acee npanving mult Jof ular sebaceeus
fic1al 1xaton of bar foll cle and the fact that tte mnute tar o really

gland  Note super
Courtesy McCarthy Darascs of tfe flar)

an appen faze of the gland
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tion thus deseloping into the scerctory section of the gland  The narrow neck
which conncets this part with the follicle becomes 1ts duct  During the last months
of fetal hfe the sebaceous secretion and the cast off epidermal cells collect on the
surface of the body and are called the smegma embryonum

Most sebaceous glands are directly assoctated with hair follicles, since their
ducts posed of cuboidal hel usually find outlets i the upper thirds of
the follicles Nevertheless there are some sebaceous glands elsewhere on the body
surface which appear indcpendently of the hair follicle
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Fig 39 —Sccton through a normal sebaceous gland  SC Sebaccous cells BC basal
cells CT consect ve tissue cells as a pseudomembrane on wh ch the basal cclls rest  {Courtesy
McCarthy H stopathology of Skin I seases }

All through the conum existing in every part of the body except the palms the
soles and the termmal phalanges we find these glands cach onc of which 1s com
Posed of a fibrous capsulc a membrana propria and \arious epithehal elements
Their membranes are prolongations of the vitreous layer of the epidermis or cor
respond to the basal layer of the epidermis  Other cells conform to the types with
0 a prchle cell laver of the epidermus or the external sheath of the hair follicle

The size of the sebaceous glands 1s unrelated to the hair follicles to which they
are usually inhed Thev vary from small stmple saclihe aheols to larger mult
lobular grapelike constructions  Eather a single or a double layer of columnar or
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cubical epithehial cells form the periphery of the alveolus, whose center 1s occupred
with larger, cuboidal polyhedral cells, contaiming varying amounts of fat  The
smallest glands are found mn the scalp, where there 18 maximum hair growth, and
because of their numbers they have no room i which to grow As the hatrs de
crease, the glands become larger and the hairs are pormanently lost  The glands
persist only until the final deterioration of the follicle

Fig 40 —A Sparse har and much dandruff {age 42) B Little hair on the sertex and
a verv aly scalp (age 413 € Sheht hair recession and small amount of dandruff (age 27)
D \erv good hair (age 25)  (Courtesy Dres F O Butcher and J P Parnell and J Invest
Dermat )

As fine granules of fat gradually become more numerous within the inner core
of cells Iining the gland the nucleus of each cedl disappears and the cells burst, re
leasng the fat or schum which escapes into the duct of the ghind  New cells are
conunuously supplied by the actmits of the prolifirating basal elements The
constant pressure of accumulating fat granules pushes the fat mixed with vanous
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cellular debns through the duct up to the shns surface In the case of lanugo
hairs and independent glands the sebum does not cxcrcte through a ha r foll cle
but directly on the surface

It has been d scovered by scient fic measurements of the amounts of sebum dis
charged at the hairl ne of a group of 1ndn duals taken once v echly for e ght weeks
that a person with good ha r and a small amount of dandruff mcraged 0160 mg
of fat and 00119 mg of chol 1 per square the chol.
to 7 per cent of the total sebum Dur ne these expertments 1t was made evident that
frequent removal of the scbum d d not nerease the o1l ness of the scalp

An mvestigat on of the physical propert es of scbum proved that its viscosity
mcreases as the sebum 1s cooled  An abrupt increase 1n viscosity \ as apparent as
the temperature of tl e sehum was lo vered to 29° to 30° C  a usual figure for the
surface of tle forehead Vhen the tempcerature s as dropped to ths level the
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Fg 41— and 2 Scbum whch accumulated n an nter al of twel ¢ hours at the
or fices of the sebaceous glands and n the sule of the skn

1t has been blackened w th osm ¢
acd vapors

2 Skn wh ch was cleaned w th e her and mmed a ely exposed to osmc acd apors No
sebum appears to be present

4 Scbum wh ch accumulated n an nenal of fif een m nutes  Sebum s present n the
o fices of many of the sebaceous glands and has spread n the sule n a few instances

These llustrat ons show that the sebum on the forchead s not confined to the or fices
of the sebaceous glands but spreads along the sulcs between the or fices espee ally follow ng an
ncreasc an temperature  {Courtesy Drs E O Butcher and J P Pamncll and J Tevest
Dermat }

N
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sebum collected 1n a capillary tube began to separate mto 1ts component patts, leay
mg a resinous hhe sohd adherent to the side of the tube  Since the scbum cools as
it reaches the surface of the shin, 1ts mncreased viscosity provides 2 ntural resistanee
1o further exudation of scbum from the onfice of the gland, in this w1y controlling
the level of the sebaccous coating  Warming the shin lowered the viscostty of the
sebum, removing normal resistance and makimng 1t possible for more sebum to reach
the shin’s surface  The speafic gravity of sebum collected from the foreheads of
various persons was found to be 0911

Therc are varous othcr factors which mncrease the amount of sceretion  exces
snne wntake of carbohsdrates and fats in the dict, mmp urment of general health, wnd
the developmental changes m the endocrine glands  Sebaceous seeretion 1s stumu
lated at puberty as well as in the Iatter months of pregnancy, but as the mdusdual
grows older there 1s less and less <ecretion, unti} n old age we obscrve a character
istic dry shin and scalp

Excessive amounts of sebum are excreted in the late stages of paralysis agitans
(parhmnsonsm)  The shin of the face becomes unusually greasy, comerting 1t into
a waxy mash  This change 1s due to a disturbance of the brain cuenters control
hng secretion of scbum and definrtely ndicates the presence of a central control
mechamsm

In an attempt to answer the question as to what are the fatty acids and ad
yielding kpods present in the shin’s sceretion 1t was discovered that those regions
supplied by sebaceous glinds contamn both long chan and short cham fatty acids
charactenstic of scbum  Fat and fatty acids ranging in chain length from 7 to 22
carbon atoms predominate 1n the stbum's chemmeal composiion  Olein palmitin
stearin and their respecine acids are all present accompanied by some morgamc
salts epithelial debnis chelesterol a minute amount of ergostcrol and water  Under
certain condttions  bromide and 1odine up to 490 per cent have been located
analyses of scbaccous secretion

Among the compounds which do not appear to have been hitherto dentified
as constituents of scbum are squalenc and vitwmn E - Squalene, an unsaturated
hvdrocarbon (Cye Hse) found mn the Iner oils of sharks and certain other fish and
also 1n veast was present to the extent of about 5 per cent of all the mixed samples
of sebum studied by Machennt It s possible of course, that excretion of squalene
1n the scbum meredy represents the ¢limnation of a metabolically uscless compound
but the posstbility of squalene being an important metabohte should not be over
looked  Squalene has some structural chemical rel tip with the ¢ d:
and alko with some of the fat soluble vitaimins ¢ g A and F) and the sterols and
sterords  When squalene 15 adiministered to rats there 1s a veny marked increase i
the amount of fable mattcr Jud, choltsterol an the lver but the
asasable ¢vidence while not cenclusive suggests that squalene 1s not converted inte

cholesterol

Tt 1« of interest to note that Flesch has found that squalene and a group of
Tipord <oluble unsaturated compounds  with el groups  cause reversuble
complete baldness when apphed to the shin of laboratory ammals  These compounds
wnelude the svatheue duners of chioroprene and certun esters of ally! alcobol a1t
urally occurnng sitamun A oleic and hnalere aeids He has brousht up ncreaung



Embryology, Anatomy, Physiology 55

evidence that the depilation 1s caused by the reaction between the —C=C— bonds
and the sulfhydryl groups of epidermal protemns, probably an alkylation of the
sulfhydryl group by the unsaturated double bonds in the molecule Although he
has not been able to depilate human beings with any of these unsaturated depilatory
agents, these findings have suggested a working theory that human sebum has a
profound mfluence on hair growth and keratimzatton This theory 1s supported
by the following indirect evidence

1 A single application of sebum causes reversible hair loss in laboratory am
mals with profound changes m epidermal growth and keratimization

2 ‘Three of the depidatories (squalene, oleic and linolerc acids} are normal
constituents of sebum
3 Smnce chronic exposure to two lated depilatory compounds (the

dumers and vitamin A) cause loss of hair, 1t 15 concenable that one or
several of the unsaturated components of sebum have a simular action
when hair 15 subjected to their toxic effects over long periods of time

It 1s known that male sex hormones are essential for the development of
common male baldness, on the other hand, male sex hormones are the
most powerful known stimulants of sebaceous secretion (sce section on
Endocrines and Hair Growth, page 99) Additional evidence for the
role of sebum 1 the etiology of baldness 1s still in the prelimimnary expent

mental stage

-~

The secrction of sgmficant amounts of vitarmn E (tocopherols) in the sebum
1s also one of considerable interest, particularly m view of the recent attempts to
treat certain shin conditions by the oral admmistration of this vitammn Vitamun E
1s an antoxidant, and the presence of such a compound mn the sebum should un-
doubtedly help to retard the oxidation of unsaturated fatty acids and related com
pounds 1n sebum, but how far this 1s of physiologic value cannot be decided at the
present ime  There appears to be a sufficient general evidence available, however,
to suggest that vitanin E and other antioxtdants of scbum may be of some impor
tance in the of the normal cond of the shin

The function of these secretory glands scems to be to supply a protective, oily
coating which 1mparts a gloss to the hair at the same tume that 1t guards agamst
the dangers of exaggerated atmospheric changes  The effects of endocrine secre
tions on the amount and type of sebum produced 1s discussed 1n the section on en
docrine physiology (pages 96 109)

SWFAT GLANDS

Early n the fifth month of {ctal ife, on the palms and soles the sweat glands
grow downward perpendicularly from the stratum mucosum  They do not appear
until much later over those portions of the body which produce hair  They extend
through the corum and coil up 1n the subcutancous tissue to form the seereting
mechamism of the gland whose ducts do not open onto the shin's surface until the
seventh month

Sweat glands appear on all scctions of the human body and are innumerable
though 1t has been estimated that each individual has over two million of these
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glands, which outnumber the hairs by five or six to onc There are approximately
2,700 to the squarc mnch on the palms and soles, 1,300 m the arcas n the regton of
the forehead, and 550 on the cheeks

There are two varteties of sweat glands  the apocrine and the ccerine  The
former are large coil glands appearng chiefly 1n the axillary, pubic, areolar, and
anal regions at about the time of puberty  They arc intimately associated with the
hair follicle into which they empty not only flusd but a part of the cellular struc
ture of their own mner layers  According to seme investigators apocrine glands
have also been found in the scalp It has been suggested that penfolliculitis capitis
abscedens et suffodiens (dissecting cellulttis of the scalp) 1s due to an infection
such aberrant glands  This observation may account for the occastonal report of
this condstion 1n association with Indrademtts suppurativa, a deep scated infectious
disease of apocrine glands elsewhere on the hody surface

The eccnne glands are small coil glands which cover the scalp, secrching only
fluid and, unhbke the apocnine glands leaving therr cells intact after everetion  The
body of these ccentpe glands 3¢ composed of simple coiled tubes Jocated i the
dermis  These tubes are constructed of cubieal glandular cells resting 1n a flat
tened spindle shaped laver of myoepithchal cells whose contraction helps secrcte the
flud  The membrana propna surrounds this layer supported by 1 sheath of thick
fibrous and elastic tissuc  Blood vessels and connective tissue dements separate
the glands from each other

Fach sweat gland possesses 1ts own duct composed of two rows of cuboidal
cclls and an external connective tissue shcath  This duct leads upward from the
co1l gland propcr to the subeprdermis taking a sprral course through the conum
Since the funnel shaped outlet through the eprdermis known as the sweat pore 18
not hined the flurd sccreted 1s a combnatien of the product of the sweat ghind to
which has been added fluids from the adjomning intereellelar spaces and even schum
An acd reaction 1s normal with sodsum chlonde 1ts main chamical constituent
accounting for the salty taste  Amony the other chamicals found 1 the flnd are
urea and also a trace of sugar  Other morganic components nclude cretinine
uric acrd cthereal sulfates of indole 1nd shatole and albumin - When sweat 15 be
ng seercted profusely at 15 apparent in hquid form otherwise 1t s gnen off in
vapor and is not apparent Petween 500 and 1000 cc are separated from the body
each d1y in erther one of these two persprritions  visible and iy isible

The contraction ol the myocpthelial cells mav he partly responsible lor the
secretony discharge but since they probabhy have an ectodermnal and not a meso
dermal ongin 1t 1s problematic whether or not they could be unstniped muscle fibers
The sympathetic nerious svstem acinates the sweat glands since the cutancous
senson nenves are closw v connected to the ssmpathcuc seeretomotor fibers Should
this nenve supph become discontinued for any reason the sweat glwnds are no
lonter able to funcuon  The sresction of ¢ne sweat ghind wince st 1s dependent on
the nervous svstem 18 not coptinucus sts discharge betn antermttent and n the
form of minute drops

Hyperhidross Capits Fxcesese sweatng of the s 1lp s not unce mmon and
often gres miee to unplrasant odors augmented by anfrequent washing and per
fumed mixtures  Proper local hvoiene and shampocing of the scalp wll wsually
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mmmize this disorder In the occasional instance of excessive malodorous sweat-
ing of the scalp, the author has successfully employed Banthine to cut down the
actraty of the sweat glands via control of the autonomic nervous system  The
dosage 1s approximately 50 mg cvery six hours until control 1s established and then
a progressne decrease until the determination of a satisfactory maintenance dose

CIRCULATION

The hair follicles and the sweat and sebaceous glands must recenc an abun
dant supply of blood for their nounshment The mam sources of this supply are
vessels situated 1n the subcutaneous tissue  The internal carotid artery supplies
those arteries servicing the frontal region, while the external carotid takes care of
those vasculanzing the rest of the scalp  These two sets of branching vessels
connect freely with one another by means of collateral channels and also across

the medtan plane
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Fig 47 —Arterial supply of the scalp

Two parallel vascular plexuses are horizontally placed a coarse one forming
an arterial rete 1n the deep part of the corum from shich twigs supply the fat
lobules and sweat glands while the other finer and more delicate, spreads a net-
work 1n the subpapillary layer from which 1t services the scbaceous glands  Both
of these nourish the hair the subcutancous plexus providing for the hair papillae
whose contracted necks act as pownts of entrance for the blood vessels and the
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Fig 43 —\enous drainage of the scalp

subpapillary plexus fceding the follicle by means of 1ts artenal capillary loops tn
the surrounding conncctive tissue  [he blood vessels do not posstss a consstent
pattern  Abnormally clongated sweat glands and unusually lrge hur follicles
often have a double blood supply

While the artenies and thur sarous tnbutancs take care of the blood s dis
tnbution five veins are responsible for its dramacge from the supcrficial portions
of the scalp  These are the frontal the supriorhital the supcrfieral temporal
the posterior auricular and the ocopital 1 ymph vesscls abounding in the adjcent
connectne tissue must supply some Ivimph to the harr's outer sheath although no
Nriph vessels huave deon focadd wireh sappls the frae direerdy dirough ars follicle
The eprdcrmis has no blood suppls whatsecver i contrast to the cunis and sub
cutancous tissur which arc charactenstieally highly vascular

The hmphaties of the scalp form a rich network in the neighborhood of the
sertex from which vessels pass in vanous dircctions From the frontal region a
number of vessels pass downward and bickward to the parotid nodes  those from
the panctal and temporal regions pass to the anterior auncular paroud and pos
tenor aunscular nodes and those from the ocapital region pass partly to the ocerpr
tal nodes and partly to the supenor deep cervical group while a single farge vessel
descends along the posterior border of the ster § muscle (o termn n one
of the inferse r deep cervienl nodes
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Fig 44 —Lymphatic crculation of the scalp
INNERVATION

The skin of the scalp i front of the auncle 1s supplied by four cutancous
nerves viz, the medial part by the supratrochlear and the supraorbital branches
of the ophthalmic disision of the trigemunus, and the lateral part by the zygomatico
temporal branch of the mallary division and the auriculotemporal branch of the
mandibular division of the same nerve

The portion of the scalp behind the aurcle also recerves four cutaneous nerves
faterally 1t 15 supplied by the great auncular and small occipital branches of the
cenvical plexus which contain filaments from the second and third cervical nerves
and medually 1t receives the great and smaller occipital nenves which are derned
from the medial branches of the posterior prmary divisions of the second and
third cervical nerves respectively

Nerve fibers appear in concentnc circles about the lower two thirds of the
harr follicle, with slender filaments appearing on the follicle wall and passing to
the root sheath  Sweat and sebaccous glands are also mdnadually suppled with a
Plexus of nerve fibers penctrating the membrana propna

Free nene endings occur around the sweat glands, i the papillae and root
sheaths of the hair follicles and 1n the subepithehial and intermuscular connective
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tissuc and 1n serous membranes  After the nenve fibers have subdivided in the sub-
epithchal connectnve tissuc, losing their medullary and onginal sheaths, they con-
tinue as naked axis cylinders consisting of delicate filaments

The axis cylinders in turn subdiade, forming primary and sccondary plexuses
from which many fibnllac penctrate the subepithelial basement b and
multply between the overspreading cpithehal cells swhere they end mn minute
nodules or flattened dises  In the epidermus, the nerve fibrillae are limited to the
stratum mucosum, but 1n the cornca they reach the surface layers of cpithelium

Great Ocoip al N

Lesser
Ocetpral &

N

Great Aueicular ¥

Thrd Ocoptal N

Iie 45  Distabution of sensory nenves of the sealp

MUSCULATURT

The muscles of the scalp are comparatisely sunple  they are the epicrancus
and those of the auncle  IThe former 15 a muscle with two posterior and two
anterior bellies and an intenening tendon calkd the gakea aponcurotica which
stretches uninterruptedly across the median pline of the cramum  This tendon 1s
a continuous membrane which shps over the calvara and has lateral attachments
to the temporal ndge and behind between the postertor bellies, to the superior
nuchal hnes and the ocapital hone It 1s without any anterior osscous attachment

Each posterior ocapttal belly has its inception as a broad, flat band appeaning
from the lateral two-thirds of the supx rior nuchal line of the oceipital bone  Each
anterior bells ongmates from the calea aponcurotica at the level of the coronal
sutures with no bony attachments  This frontals portion reachies downward to
the supraorbital arch where 1t combines with the ortuculans oculi and corrugator
superailn muscles  Jt extends across the enure forchead blending in the median
plane with the muscle of the other side

The nenve supph 1s furnished by the pistenor asnculw branch of the facial
nenve, while the frontalis 15 supplied by the temmporl branches of the same penve
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There are three auricular muscles onginating outside the anatormcal limits of
the ear the posterior, superior, and anterior, all elementary and normally func-
tionless The posterior 15 a narrow shp having its inception on the surface of the
mastoid process and then being nserted into the cramal surface of the auncle,
thus forming a bndge between the two which conceals the posterior auncular ves
sels and nerve  The superior 1s a smaller muscle which anises and fans out from
the temporal fascia and then descends until 1t 15 1nserted into the top of the root
of the auncle  The antenior 1s another small muscle found in front of the superior,
stretching obliquely between the temporal fascia and the uppermost portion of the
root of the auncle

The hairs of the scalp have their own bundles of nonstriped muscle fibers
known as the crector pili  These muscles are connected with the follicles drrectly
below the onfice of the sebaceous glands somewhere between the middle and upper
third of the shaft ‘They take an obhque course from that pomnt of therr attach
ment to the papillary layer of the conum, to the tissue closcly associated with the
follicles There may be a confluence of muscles serving a group of separate fol
Iicles, ;n which case some of the follicles have been found without a vestige of
muscle  The hair follicles of the eyclashes, eyebrows, axillae, and the nose are not
usually supphed with muscles

As 15 indicated by therr name, the action of the erector pth muscles 1s re
sponsible for the ercction of the hairs  Since the follicle normally hes at an angle
to the shin’s surface, the contraction of the muscle forces 1t to a new, night angle
position which causes the hair to stand upnght

The pilomotor reflex may be caused by a drop in temperaturc when the
muscles contract over the shin's surface to form what 1s commonly hnown as ‘ goose
flesh” It may also ongmnate 1n emotional disturbances assoctated with anger or
fear, a reaction so frequently observed in the alerted, bristling animal

3. ARRANGEMENT PATTERNS AND REGIONAL DISTRIBUTION

Except for the palms, soles parts of the dorsal aspects of the fingers and toes,
Pportions of the external genital organs and the lips, a2 human being’s entire body 1s
covered with hair  The greatest percentage of these are soft, delicate secondary
lanugo hairs called vellus which appear in the fourth or fifth month after birth
They are comparatively free from dark pigmentation and casily escape notice by
the naked eye

Transition and termunal hairs with well formed medullas account for the more
obuvious hirsute covenng It has been estimated by painstahing count that there
are approumately one thousand hairs of all types per square inch of scalp Since
the average surface area of an adult’s scalp supposedly encompasses 120 square
nches, 1t requires 120 000 hatrs to cover 1t The finer the hair, the more numerous
are the shafts present 1 a gnen area blond hawrs are usually finest and average
140,000, brown and black about 110000, and the coarser red hair, 90,000

The densest growth 1s m the regton of the vertex where, measured by square
centimeters there are 300 hawrs  The occaimtal regions are less crowded with 200
per square centimeter and the beard and the mons venens have only 30 or 40 per
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squarc centimeter, with the back of the hand showing a distribution of merely 15
to 20 m the same space  Hair allowed to grow to ats full length will measure
between 22 and 27 inches and sometimes grow as long as 36 inches, but this 1s
ndecd rare

The carh lanugo har of fetal hfe disappears at birth or shortly afterward to
gie place to the vellus which, 1 turn, through a slow evolutionary process of
devcloping into darker larger, stiffer and coarse hur through several gencrations,
finally evolves the hairs which are characterized as termmal  The follicle by
becomtng comparatnely hypertrophied has adapted atself to the production of ths
type harr which covers 85 per cent of the scalp, the other 15 per cent still being
occupied by vellus and transitional types

Harr vanes i sze

5
A

i D
Coarse Medium Fine

Fig 16 —Diagrammatic sketch illustrating the vanation 1n mze of the haw shaft  {Courtesy
Mr R Reed and the Toni Company )

Puberts and earls adolescence are the periods of most rapid hair dexclopment
In the axllan and pubic hair regions the flattened  somewhat wrregular cuticular
sealcd hair shaft 3 to 9 cm 1n length shghtly smaller than the hate of the scalp
accompany the growth of the sex glinds of internal scereton These hairs are
wregularly twisted on their own axes which accounts for the familnr hinking

The distnibution of pubic hatr differs with sex A woman s laa minora and
the inner half of the labia majora are glabrous while 1nalogous parts of the male
anatormy are parth covered by hur - \Men have patches of harr about the nipples
the rmuddle of the chest alcng both sides of the umbiticus and in the deltod and infra
scapular regions while anly some females hase hurs scattered about the mpples
and the center of the chest

Both scxes have a well-defined horizontal ine 1t the meeung of the Inpogastre
and pubic regrens which marks the border of the pubic hur  Both sexes alio hne
a trewngular pantern of ofter hawr belonging to the trunk whos apr< s approsi
matels at the umbiheus
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Both sexes have terminal hairs on the legs and a thick downy growth on the
arms A mans hair pattern usually extends from the ankle up to and covering
most of the thigh while only the inner side of a woman's legs have a comparable
harr growth and her thighs are completely clear

‘The hair of the eychrows or supercilia are termimal hars of a particular cres
cent shape with pointed ends wider 1n proportion to their length than the average
They appear singly and under microscopic exammation prove to have an angular
cross section a large medulla and flattened cuticular scales except at the end
From the age of 31 they change i character and 1n the male are replaced by
curved or twisted hairs resembling those of the beard at times from 8 to 10 cm 1n

ﬁ":ﬁ\ﬁ‘%x

Fg 47 —Dstrbuton of fetal har 1 Downward d rect on w th ndefin te central part
2 Central and lateral streams downward w th upward feathering on rght 3 Upward d rec
ton lower border ndefinte # Central streams downward lateral streams upward 5 Down
ward d rect on with left partng 6 Upward d recton wth rght partng 7 V shaped arca
downward drecton wth upturned borders 8 Downward drecton w th left part ng over
forehead (Draw ngs by Dr k dd courtesy Dr W J O Donovan The Har J & A Church I}
London )
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length  There 15 a definite har pattern to the cycbrows even in fetal life, cach
posscsang a short medial and long lateral portion  In the medial portion the
hatrs tend to turn upward and outward while in the outer section they take a
downward and mward coursc  The eyelashes are composed of long curved single
hairs Like those of the carly cycbrows but they remam so not changing i Iater Iife

The hairs of the nose, the vibrissae are also of strong termmal type, curved
scaly but ending bluntly rather than in pomnts The hairs appeanng on the ears
of some persons resemble the coarse twisted shafts of the post middle age eyebrows

During mtercine kfe 1t 1s already apparent that hair follows vanous hnear
patterns  Some authoritics believe that these groupings occur because the hairs
onginally emerged from under the free edge of a scalp pattern which no longer per
sists mn most mammals  Others believe that the hncar hair groupings are due to
the distnibution of the chstic tissue fibers of the cutis W do know that the harr
slope 1s the consequence of the follicle s oblique ancle to the surface of the skin
and that what causes the follicle s angulartty of position 15 possibly due to mus
cular pull

There are also authonities who claim that in addition to these anatomic factors
the hair patterns are equally deterrmned by external mechaneeal factors such as
pressure fricton and muscufar traction  Beard growth patterns do not change
but we are aware of the simplicity of altening sealp patterns i the young merely by
changing the partings in the har

Fctal har patterns repeat agam and agun the central left and nght Jateral
partings which ar¢ remimscent of ancestral methods of hur dressing and have
nothing 1n common with anthropoid 1pes except for the central parting of the
chimpanzec  Apcs hair on the frontal recion passes naturally from the regron of
the cycbrows directly over the Jow forchead and backward over the arch of the
cranium 10 one continuous flow

The hur whorls 1n the human being usually include a forward movement from
the sertex to the brow and at the junction of the vertex many natural partings
reveal themsadves an several dircctions It 1s possible that this 1s an ataviain from
the ammal state when rain running off the creatures backs tooh certain well
defined routes through their fur

In man asymmctrical patterns are the rulc  As shown by the chart which
mereh allustrates some of the possibthities cxtreme vanability s charactenstic of
human hair patterns due in part to the mny differing methods of hair combing
brishiny and dassseny o sddvéean da dhe ook siveees of grow o and' adronmalitnes
of the cramum  This theors would ndicate that hur patterns are another proof
of the inhentance of acquired characteristies

4 ANTHROPOIOGY*

Hair form and color have long provsded man with a readily idenufiable physt
cal feature ideal for racial clasufcation  Most classthcauons whether races were
considered to be two or fifty two 1n number use this crtterion to 1 lesser ¢r greater
degree  The macroscopic differences  though showing a constderable amount of
T el am wealy adebted 0 M owad Matach fx b nauatle bm tane a e proasn of the
wetsa on an b opelees




Lmbryology, Anatomy, Physiology 65

overlapping, are of greatest value Imvestigators searching for more exact duvisions
have created the great bulk of the literature, but have not as yet completely clan
fied the situation

GROSS HAIR FORM

Hair vanes mn form from straight hair through sanations of curves, with three
basic types of the latter bemng recogmized

1 Wavy hair, which forms a two dimensional figure, that varies in lnear
distance between the crests of the waves

Heheal harr, which forms a three dimensional figure, with Ioops of a
constant drameter as far as each hair 1s concerned

Spiral hair, which 15 also three dimensional, but ats loops duminssh out

ward from the scalp 1n diameter, giving each harr a springlike appear

ance The extreme form has narrow loops that intertwine mn clusters
with mtenening harrless patches of scalp { peppercorn hair )

1 2

w N

Tig 48 —Vanauons on single hair shafts  { \fter hneberg )

1 Caucasod (strazght) @ Index 68 b index 85 ¢ index 90

2 Caucasod (wavy) 4 Index 73 & ndex 100

3 Caucasoid (sl ghtly wavy) o Index 67 b index 74 ¢ index 57
4 Negro (kinky) a Index56 & index 69

INHERITANCE

In the Negro hinky hair seems to be dominant over Caucasian straight, wavy,
or eurly hair  Among Furopeans curly or waved hair appears to be dominant or
incompletely domnant over straight harr  The Mongoloid straight hair and the
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straight hair of the Amertcan Indian secin to be dommant over the curly hair of
the Caucastan  There 15 also considerable evidence of mutation 1 man swine and
mice that yght account for certamn features of distributton, such as deeply waved
and helical hair in Holland Norway, and Ireland

A quantitative study on five purs of siblings has shown that in hair index and
size, each pair showed simlar trends with the most sumilanty occurring between
identical twins

DISTRIBUTION OT HAIR I ORMS

Straight coarse har 1s essentiallh a Mongoloid feature  Negrods tend to have
the more cuned forms while Caucasoids hae the n between forms and fine
straight hair  As to the curved forms an evolutionary selective value has been
suggested as scen by its geographical location

Fic 49 Har forms  four 11 e After Stexgerda  (rom sectony «f ha  fron
snd s1fuals of four rac 3l groups show ng 1 ar d fieren es an shape and structure 4 Dute!
B Masa € Nmap D \egro

Spiral hasr 1s centered i Africr or ¢ beat cquator which suggests that 1y
pitches of tar walp allow greater wrea for evaiporat nof sweat Ty oy seen fore
mest among the Bushmen of Ralahann who bue bt Frest most pepprece m)
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hair, as well as in the Pygmies of the African rain forest  Eastward, 1n Southern
Arabia, tribesmen living south of the Ruba’ al Khali desert have both spiral, helical,
straight, and wavy forms  Spiral hair can be seen further spread 1n a few remote
parts of the forest 1 the peminsula of India, 1n the Andaman Islands, 1n the forests of
the Malay Pemnsula, the mmost recesses of Sumatra, and m marginal areas of the
Philippmes

Helical hair 15 centered 1n Africa and Melanesia, wath islands of spiral harred
Negntos 1n between At both extremes, the movement of helical hair can be seen
to be distributed to the north It can be found among European and European
like populations, but 1n these groups 1t 1s not found on the body, as with the Bush-
men, Pygrmes, and Negroes At the other extreme, 1t 15 seen to occur among the
Okinawans and some Japanese This helical hair, when it forms a mathhe shape,
produces a dead air chamber which might be of protectine value mn the desert

However, as many of us do well without any harr, the subject of functional
values remains very confusing and a great mvstery

COLOR

Color depends not only upon pigmentation but also upon thickness of the shaft
Several other factors such as oil content and air content mmght also be imohed
This must be taken into account when recording hair color values for young age
groups  Several authors have offered q data to sukt this dark
ening of hair with age, which correlates with an increase m size of hair dunng the
formative years  Other factors may also be mvolied in this color change A long:
tudinal series of hasrs from all Dutch children 1n Holland, Michigan, showed that the
head hair became darher by almost one umit of the Fischer Saller scale with each year
of age from 6 to 16  No sigmificant sex diferences were noted

Distribution of Hair Color

Laght hatr 1s not confined only to northwestern Europe, but can be found in
several trbes of Central Austraha, where most of the children are blond but darken
later, as well as in parts of North Africa, the Atlas Mountains, and the Near East
A ligh occurrence of ight hair, or secondary European focus, 15 to be found 1n the
Baltic countries  Red heads also appear occasionally among Negritos, Mongo
loids, and South Australians However, red hair and brown hair are commonest
among the blue cyed, hght skinned proples of northwestern Europe and Britain

CUTICULAR SCALES AND THE MEDULLA

It has been shown that the cuticular scales and the medullas of human head
hair are related as are the same elements in the hajr of the infrahomimd mammals,
to the diameters of the hair shafts to which they belong  These elements then,
cannot be regarded as charactenisic of race  Human head hairs have not been
{found to show any but one type of scale nor any but the continuous and the varie
ties of fragmental medullas  These elements do not show any of the charactenstic
differences of form which have been mterpreted as being group differences among
the infrahormmd mammals
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The scales of the human hair shaft fall into the flatiened type category and, hike
the scales of the mfrahomunid hairs, vary, n a general way, miersely with the
diameter of the shaft  The scale forms, thercfore, are unrelated to race It was
found that the scales vanied on contemporancous hairs from the same head, when
the diameters vaned  Morcover, differences cust on the same hair from top to
bottom  Generally, the coarser the haur, the finer the scale

Age studies have verified these facts It was also shown that the morphologie
type of medulla 1s not determined by age but by shaft diameter  The relatnve sizes
of the cuticular scales bear no relationship to age, but vary imversely with the dam
eter of the hair shaft

The 1ncrease n hatr size or area during youth would lead one to expect from
the above facts a change in medulla mnaidence  This has been borne out  The per
centage incidence for medullas 1s very low at birth and increases rapidly durine
the first seven months of hfe  After seven months extending to the second year
there 15 a decrcase followed by great irregulanty but with a general tendency to
ise

One would also suggest a sumlar change 1n the scale count  Ths also has been
borne out  The scale count drops shightly duning the first year for most subjects

CROSS SECTIONS

It 15 1n thus ficld that the first endeavor was made to find absolute cntena n
racial hair groups A Iustory of the early literature shows numerous claims to this
cffect  Generally speaking however 1t can be said that Mongolod hair 15 more
nearly circular in cross section Negroid hair elliptical and Caucasoid ntermediary

This though 13 far from absolute  The size and shipe of cross section of 1n
dradual hairs from the same person may sary widely  With a modificition of the
Hardy technmique of sectiomng 1t 1s now possible to treat large samples of hair
statistrcally and thus arnve at a more valid estimate of this cniterion

Tlus method has the 1dvantage over the old embedding and microtome tech
nque 1n that as mam s 150 to 200 hairs may be sectioned at once with the tune
required for making a permanent shde contawmning this number beng s ltle as 10
rmnutes as compared with 2 or 3 days i the older technique

The device 1s a small metal plate 3 tnches long 1 inch wide and 1/8 inch thick
It has a narrow slat 3 8 inch long into which can be packed 150 to 200 hairs de
pending upon the thickness of the hairs and the degree of tightness with which thes
arc packed  The harrs are washed in carbon tetrachlonde dned and pached into
the slat Then they are cut off cven with the metal plate on both the top and bot
tom sides of the plate They are then pushed parthy throuch the fiber slat by means
of a metal screw Thus by turning this screw  the thichness of cross scction can be
regulated  The laver of protruding hair tips 1s then coated with 2 thin solutton of
cellulold 11 Gm cellulord 40 cc acctone and 20 e amyl acetate)  When the
solution hardens this laver 1s cut off with a sharp razor blade and the resulting stnp
mounted 12 Euparal or Canada balsam

Gamn has developed two techmques that enable the microscopist to ol tan
senial sections of undistorted hair with exch bair wdenufiat Ie i exch section The
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first method 15 suitable for paraffin embedding, and the second method allows for
the rapid production of thicher sections

‘The first method uses a cardboard support and employs paraffin melting at
62° C to hold the hair securely After the hairs are selected from a single lock,
washed 1n solvent, and the dirt 15 removed, they are fixed to the support with
globules of cement It 15 1mportant to fix them mn place without distorting the wave
form and also to space them properly ‘Indexing hatrs of larger diameter, bent
parallel to the human hairs, are set at either side  After soaking the finished sup
port mn xylol, embedding 1s completed without dehydration  The paraffin block 1s

HUMAN
HAIRS

INDEXING
HAIRS

"

iriid
\R&g\\(x\

CARDBOARD  SUPPORT

Fig 50 —Method for obtaining serial sections of undistorted hair, and suitable for paraffin
embedding  (After Garn )

3
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s
e

B

Fig 51 —A more rapd method but a less perfect lammation technmique for the produc
tion of thicker sections of undistorted hair  (After Garn ) 4, Cellulose acetate stup 0030 cm
thick  Haurs aligned parallel B Typical cross section

cut from the hardened paraffin 1n the usual manner, the curvature of the enclosed
hairs marked on the outside, and the sections made Duning sectioning the object
carnier of the microtome 15 readjusted every few rotations so that the sections are
Perpendicular to the hawrs  Sections 15 to 29 mucrons thick cut well  The paraffin
sections are floated on alburmun coated shdes, dned and deparaffined The large
fibers at the ends of each section aid 1n location under the microscope and senve to
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mdicate scctions that have been mierted or reverted dunng handhing By 1ts con
stant rcdatne position cach hair ean be identificd in successive sections  The optical
activity of the hairs 1l any, can be studicd 1n sections so made

The second method 15 1 rapid but less perfect lamination techmque  The hurs
are oriented on a celfulose acetate stp tacked down with acetone and covered
with a second acetate sheet  Acetone or a suitable cement may be used for lanunat
g and moderate heat and a few pounds of pressure help the contact  Withm 10
or 15 minutes secuions can be made enher frechand or with the ud of A e Again
the sections must be perpendicular to the hars rather than to the lamination  This
technique facilitates rapid study of cross scetion form area and rotation about the
longitudinal axis  Sectrons should be made within a few days after farunating

HAIR INDIX

The hasr indes 15 a numerical expression of the shape of hair ~ Assuming that
the outhne of the cross section of the shaft is regular 1nd symmetrical 1t 3s derved
{rom the following formula
least diameter x 100

index ==
greatest diameter

The index drops sharply duning the first two years of hfe after which there 18
wregulanty with little consistency i trend  In other words the cross section of
hair as cxpressed by index changes from a mare nearly round to 1 more nearly
oval shape in the first two years of bfe

It has also been shown that unony, certun raees the males have a gher index
than the females and the sades of tlie latter tends to be more \anable

The same conditions besct the use of indey s 2 rehable enterion as dors the
use of cross sections of hawe It appars that har form and the shape of the cross
section of the hair shaft are not interdependent and the form cannot be predicted
from the shape of the cross section  Perfecthy straight bue may be flat and deeph
cunrved hairs may be round

AREAS

Assuming the outlinr of the cross sertion of the hur shaft s regular and sym

metrieal the arca of cross secticn 1 taken to be
Arca »= Y, greatest diameter Y; feast douncter 11416

1t has been shown that the size or wa shows 1 tapid nd uniformn increse
dunng, the first three or four sears of hife a loss rynd and 15 umform increase the
following six sears and then either 2 slow merease ¢ leve ling of

4 correlaton has been found lx-mcrnlwrm of cross sectionl surface and the
weight of a gnen length of har

HAIR Wy l(/

Iwo dec estigators lookar Iible eryenon of racial hair
that did not r eheate msteumes plex t 1 employed to
determine the srctioms of hair e o vicht of harr
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By weghing equilength strands of hawr on a fine Trommer balance sensittve
to 2 hundredth of a milligram, it was found possible to separate the hairs of the
three grand divistans without difficulty  In this study, the average difference be-
tween male Negroes and male Caucasoids was 15 per cent, and between male Cau
casoids and male Mongoloids there was a difference of 60 per cent  Withmn the
Caucasord grand dnision, the hair of Nordics weghed least, that of the Alpines was
heavier, and that of the Meditcrraneans was heaviest Those of mixed race showed
a tendency to vary between the two groups from which they came The average
weight for males i the Caucasord group was found to be 18 per cent greater than
for females, which was found to be approximately the same 1n the subdisions of
the Caucasoid group  Very hittle overlapping was noticed between the races

Microscopic study of the cross sections of these hairs indicated that differences
n area of cross section, pigmentation, and the appearance of “air bubbles” were
the vanable factors The latter two factors were repudiated in another study
However, the difference 1n diameter of cross section between the sexes averages 10
per cent, which 15 a diffcrence of 20 per cent mn cross section  Thus, this 1s well
0 agreement with the 18 per cent difference found betw een the sexes

FACIAL HAIR

No racial or sexual differences have been noted m the actual numbers of facial
hairs 1n a study of Negroes and whites The factal hawrs of women of the white
race shightly exceed those of the Negro race in length  As can also be seen by the
naked eye, this study showed that after the tenth year the diameter of the facial
hair in the male greatly exceeds the diameter 1n the female, but the smaller hairs
(the lanugo) 1n comparable regions of the face are the same in both sexes through
out life  Also 1t was seen that the factal hawrs of the white race show a greater
average thickness than the Negro race

Mongoloid men have fewer hairs on their face than European men A Tungus
or an Eslimo will have one fourth to one eighth as many active beard follicles as a
European and the beard grows onc fourth as fast and has to be shaved one fourth
as often This has been suggested as of selective value, as long beards m the Arctic
cause the breath mosture to freeze, and hence the face freezes underneath too

PILOMETRIC MCASUREMFNTS

Comparatively hittle has been done 1n the field of pilometne measurements n
any of the various possibihties that it offers  As a cursory comment, 1n one of the
earher reports concermng a pilometric machine of reliable accuracy, a racial differ
ence was suggested, though the size of the sample prevented the statement from
bemg at all conclusne  This study showed a group of 42 healthy white male and
female adults to have values for firmness of attachment ranging between 22 and 60
grams with an average of 3% grams  The tensile strength vared between 65 and
120 grams averaging 95 grams  In the four male adult Chinese exanuned the
firmness of attachment vaned between 64 and 88 grams and the tensile strength
between 141 and 165 grams  The indiiduals of the Chinese group might, of coure
be of an exceptional nature but the values obtained indicate another approach that
mght be of worth both to the medical imvestigator and the student of race
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Maibach recently studied a fair sized sample of Japanese and Caucasian hair
from which a more exact evaluation of these factors has ensued  Using an exten
stometer of the electric strun gauge type, he showed that the foree required to breah
a fiber was found to be directly proportional to the size of the fiber, and, simiarly,
tensile strength was found not to vary significantly between the two racial groups
Generally speaking 1t would seem that the racial differences are quantitative rather
than qualitatne A great deal more remamns to be done with this type of testng
which 1s still relatncly unexplored before posttive conclusions can be drawn

He also found that certan physical properties of head hair have rice and sex
differences  Using the objectine cnterion of companson of umt weight male sim
ples of Japanese head hatr were found to be more coarse than female samples nd
Japanese samples were found to be more coarse than Caucastan samples At this
point sigmficant differences end

ALOPECIA

A recent study showed that alopecta was less common to a sery considernble
degree among Chinese men than among Caucasian men When baldness was
present, 1t occurred at 1 later age in the Chinese men It was shown with this
sample group that the Chinese men had a frequency of absence of bilateral reces
sions along the antertor border of the hair line n the frontopanctal regrons that
equaled and favorably compared with that scen among Caucastan women

It 15 generally believed that white people are the most susceptible to baldness
of the male pattern type with the highest predorminance being in castern Mediter
ranean stock  The Negro groups have less baldness and the Mongolian peoples the
Ieast  This 1s i direct contrast with the amount of factal and body hair as Cau
casians have the most Mongolians have the least 1nd Negrowds are intermedsate

VARTATION

It can be quite clearly scen that there 1s not only rcial varation but probahl)
to an even greater extent there 1s sanation 1mong the hairs on one head  Stngle
hair shafts show an increase 1n size as they progress from the scalp  Single hairs
van an and xan therr varous parts as do hatrs that e side by side on the same
head  Cross sections are not only round oval and elliptical but ako triangular
prismatic and hidney shaped  Hair growth s furthermore dependent on age
health diet and glandular balance to mention but a few of the factors

For thus reason any future work that s to be done in this ficld will hasve to
employ a method that will allow for large samples and statistical treatment Only
tn this way will a vald <et of useful eniter be found

5 PHYSIOI OGY
PIGMFNTATION

‘The color of the hair 15 deternined 1 part by racial and hereditary factors
and nts appearance 1o the obsenver 13 due to the amont of pigment present ats
oudnuon stage and its arrangement i the hair cells Al of these contnbuting

O s sha haur Fath el anes mement se nor carned info a
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fading due to exposure No circulating process 1s present to disturb pigmentation
once 1t 1s determined, and gray or white hairs appear as new replacements during
har exchange  One s haw does not ‘ turn ' white  What happens 1s that pigmented
hair shafts are shed and their successors {rom the same follicle are without pigmenta
tion granules or possess them 1n an und i or dized form, the unk

pigment producing shimulant having been Iost

Fig 52—A and B Two ha rs growing 1n a s ngle foll cle  This phenomenon 35 not un
common and seral sections from any scalp may show s m lar instances  (Courtesy Dr L
Loewenthal and J Inyest Dermat )

The cortical cells containing pigment were ongmally basal cells of the living
epithehum of the hawr Expeniments with dopa oxydase proved that these are the
sole pigment producing cells  Color does not ongimate m the papilla since 1ts
connective tissue cells have a negatine reaction to oxydase as do all cells not of
epithelial ongin  Therefore one of the functions of the papillary cells must be con
sidered the storage of the pigment and they are classed as chromatophores having
ne part in the actual manufacture of the pigment The pigment granules are pro
duced in situ by the cells of the hair bulb 1tself  As these develop, they undergo
further dufferentiation and become the cortrcal cells continung to produce pigment
As the haie shafts, composed largely of cortical cells grow upward it 1s their pig
ment content which imparts the charactenstic color to the har

There are two pigments imolved 1n hair coloration  granules of brown pig
ment forming the group of acid nsoluble melanin and the more diffuse red pigment
of the cortex which 1s an acrd soluble melanoprotein  Either or both pigments may
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be present 1n a gnen hair, but the nongranular type 1s less frequent  Brown hair
results from a mixture of melanin and melanoprotern while black harr, as we hnow
1t, 1s merely a decper concentration of brown and the non_ranulr pigment accounts
for ml It 1s the consensus that different colors represent different stages in the
oxidation of a single pigment base and the shade indicates the stage of oxidation of
this pigment  Danforth believes that st 1s at this pomt that the heredtary factors
count, regulating as they must, the precise amount of oxidation that shall take place
to produce each hair color

The melamn pigments are diffusely distributed 1 light colored hair  In dark
harr, they are found 1n granular form  Thesr chemical nature 1s not precisely known
as yet  Accordmng to Giroud and Leblond, there scems to be a chromatophore com
ponent melaimne, united to amuno acids, polypeptides or proteins  The presence
of 1ron 1s 1n doubt, except 1n the prgments of red hair, 1s described by Rothman and
Flesch

After an iron contaiming pigment was isolated from human red hair, and not
found 1n hair of other colors the question arose as to whether the total amount of
tron 10 red harr s relatiely greater, reflecting the presence of an additional tron
compound 1n red hair  Dutcher and Rothman could only find data on the 1ron con
tent of human hair in the literature of the last century  Accerding to the analyses
of Baudrimont the tron content 1n the ash of hair 15 as follows  brown, 109 per
cent red 97 per cent white 84 per cent blach, 8 1 per cent, and blonde, 4 2 per
cent of the ash expressed in Fe,0; Dutcher and Rothman state that red hair con
tains greater amounts of 1ron (9 78 mg per cent) than hair of any other shade  The
presence of an sron pigment 1n red hair does not account for the whole difference
1t 15 assumed that in the hair 1ron 1 spht off from the organic prgment complex
They also observed that the ash content of red hair 1s sigmficantly higher than that
of hair of other colors

Few persons have hairs of an sdentical color over their entire scalp  Detailed
examination under \anous hghts shows that many shades of hair occur on one head
Blonds 1n particular sometimes reveal hundreds of vanying shades on a single normal
scalp

Depr mented hairs both gray and white are accordmng to Danforth of two
hereditany tnpes  donunant and recesave or albinotic Wiiteness due to the latter
1s believed to be dependent on the inhibitton of certain hentable factors since albino
ammals correspond ta all the recomnized color classes except that they lack the abiity
to develop their color potential - Albinism represents a rewressive heredstary trat
snce albinos mas hive had normal parents and do not mvanably give brrth to
albinos

Cartres 1 the term desinating, the (rasing or whitenin » of the hair over the
entire scalp while polio 15 descrbes blanching which oceurs in specified Jocal areas
and 15 a dommant trms appeanne through successne generations  Racial hered:
tany and indnidual factors all contnibute to the widest possible varations 1 the
g, types of T d hars  The ch 1 mechanism which takes
place i the hair bulb just befote the hate lowes 3ts pt ment and beromes whute 18
unknown  There 15 no absolute ace level at which these hairs appear and their
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blanching 1s totally unrelated to the aging of other tissues but may have something
to do with the enclosure system and 1ts nourishment

In ordmary graymg the loss of pigment 15 gradual and the hairs seem dotted
with gray and varying shades of the onginal color before the exchange produces an
all white hair  In canities, the hair never returns to its original color, there can
be no recovery  Both in alopecsa areata and hair situated on a patch of vitihigo, the
exchange eventually, upon cure, returns hair with its normal prgment  Esadently
these two diseases only p ily inhibit the fe and deposit of prgment n
the cortical cells of the hair, while camities has a permanent effect

Fig 53—A4 Negro twins, cach of whom 15 albino  (Courtesy Sutton and Sutton  Dis
eases of the Skin  Onginal Photograph by Drs E Wakefield and S Dellinger }
B Piecbald albintsm The leopard man A domnnant, hereditary, pigmentary anomaly

(Courtesy Sutton and Sutton Discases of the Skin Ongmal photograph by Dr € E
Keeler )

Premature camities, according to McCarthy, may begn n childhood with a
scattenng of unnoticeable hairs on one side of the head By adolescence, the num
bers have mcreased sufficiently to be obvious to the obsemer By 25 or 30, this
abnormal caniuies has already produced a salt and pepper look, and by 40 or 45
the pauenr 15 completely gray Contrasted with this, normal graying begins at 35
or therabouts with a group of nonpigmented hairs in the temporal regions which
increase normally It 1s possible that after these areas have whitened, the rest of
the scalp may be spared or scyveral areas may become white simultaneously

Frost points out the fact that graying hawr has been induced 1 all spectes of
ammals studied and has been observed 1n human mnfants under a vanety of dietary
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deficiency conditions which would scem to indicate that graying especially dunng
growth 1s a charactensc manifestation of certan types of dictary deficiency The
mtent an the great majority of expenments his been to develop a speaific deficiency
of only one pigmentary factor There 1s httle chance that such extreme speafic
dietary imbalances often occur among human beings but multiple deficiencies un
doubtedly do Several years ago a great furor was roused by the obsernvation that
the itamun B complex contained several different antigray hare factors  These
reports were based on the fact that when voung rats were fed a punfied dict low
m the vitamm B complex and deficient in par t aad and p h

P 5% Part o hered tan cantes in an 18 year-old girl associated w th an underhyins
s tilcs of the scilp and el ewtere on the body  Only sater and mother s m farly affected
(Coustess McCarthy D scates of the Har )

aad growth ws retarded and cutancous changes were observed  These changes
consisted of dermatius: diffuse alopeen and symmetrical pattern graying of the fur
When the dict was supplomented by the addition of pantothenic acid and pra
aminobenzoic acid grosth was promoted and the generalized dermautis ind sym
metnc pattern gravness disappeared A morpholomic cxplination for the graying
of the fur of rats on pantothemic 1ad deficsency diets was advanced by Ralk and
Gracf, who demonstrated that the sudden graying was the result of atrophy of the
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hair bulbs and follicles, due to cessation of melanin deposition in tissues  One of
these snvestigators also observed that graying of the fur occurs much earlier 1n am-
mals on a low salt intake, and that adrenalectomy will bring about an mcrease 1n
the deposition of melamin 1n the hair bulbs of rats graying as a result of pantothemc
aad deficiency

Despate the allegations of early miestigators in this field, untl recently there
was no clmcal evidence ;n human beings that either pantothenic acid or para-
ammobenzoic acid could exther comvert the gray color of the hair to black, restore
the prgmentation 1n vitihgo, or induce depigmentation of lentigmes  As has been
mentioned elsewhere, 1t 1s a mistahe to assume that findings 1n ammal expertmenta-
tion apply to conditions 1n man It 1s true that a great deal can be learned about
the effects of vanous nutritional agents on other parts of the human body from
expeniments on lower ammals  However, the human shin differs so profoundly from

v

Fig 55 —Vinligo of forchead wath graying of hairs 1n mvolved region  (Courtesy Dr Samuct
Peck )

that of other ammals 1n 1ts morphology and physwology, and m the way m which
U, mrasts, e hanapy il we wan lean 2ot w anky from, dhrenoatians 20l waash

gations performed on human beings as mn the recent report by Zarafonetis He
noted that darhening of gray hair may result from prolonged admnistration of
para aminobenzoic actd  His subjects had recened from 6 to 24 Gm of para amino

benzoic acid daily for the treatment of vanious primary cutaneous disorders The
effect on hair color was first noted six months after para amimnobenzoic acid therapy
was begun 1n one case, but a longer intenal was usually required to brng about
the change  The effect was not umiform, howeser, since other patients, who recerved
Ppara ammobunzoic acid for comparable periods failed to exhibit significant change
1 hatr color There appeared to be no correlation between the darkening effect
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and the duration of grayness prior to treatment  The color alteration was observed
to occur during the admimistration of para umnobenzoic 1cid alone  Supplemental
vitwmun therapy appeared not to nflucnce the cffect on harr color 1 these subjects
1t should be noted that these patients were given Iarge quantities of para amino
benzotc acid 10 order to control their discase processes  The amounts used there
fore, were far greater and of higher potentinl tostarty than those employed by others

4 B

P, 5 4 Patent wath hv photlastoma cutis anl gray har B Same patent wib
farkening «f the har fter wx months of th rapy with garian nckenzoc acrl  (Courtesy
Dr € | D Zarafenetsant] Imest D mvas

who wer deliberatels seehin to aler ern har The mechnm by which pira
ammobenzoe cid My cause repr mentaton of L1 hawn certun indinaduabs re
mans obscure  Further studs of the metabolic attiitics «f pary wminobenzore il
my ud in chnfung the prmentaton process In this connection Zarafoneus noted
that 1n sclerodenma and dermtins herpetiforms the assocated cutancous hyperis
mentation usually fades to a It hier more nateral ¢k riton durmg pary unmo
henzoie acd therapy

Frost muntans that 1t bas aover been proved that wravng bhas ever actu b
been nduced under ordinan condttions by muld chrome d fieiencies of vanous B
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complex and mineral elements Since genetic, hormonal, and dietary influences
have all been shown to play a part in pigmentary processes, the etiology of graying
mn indiadual people 1s unavoidably obscure  He, too, beheves that the practice of
aseribing human curative or prophylactic properties to single pigmentation factors
which have been found effectine m anmmals under highly speczahized and controlled
conditions 15 not well founded It 13 uncertan that graying 1n adult human bemgs
1s ever caused by a dictary deficiency and, if such were the case, the deficiency
would surely involve more than one of the factors thus far shown to be necessary
for normal pigmentation processes 1n animals

Fig 57 —4 Pauent with dermatitis herpetiformis and eray har B Same patient with
darkening of the hair after six months of therapy with para aminobenzoic acid  (Courtesy
Dr C ] D Zarafoneus and J Invest Dermat )

Becausc of genetic influences, graying in adults 1s not considered a manifesta
tion of unnatural physiologic change The fact that graying occurs in children on
extremely poor diets 15 of considerable interest but does not contribute toward
assessing the sttuation with regard to adults  Experiments with human bemngs were
carried out before the nced for pteroylglutamic acid for normal pigmentation was
established 1n animals  Most of the human studies mmvolved the use of pantothemc
acid  Now 1t appears that lhere ma) be a physmlognc relationship between thesc
two factors The app p between pteroylgl acd
and the antipermcious anemia principle of liver seems to Frmt to be of noteworthy
interest, particularly since the lner extract has been reputed to have an effect on
graying 1in ssolated cases YWhen more 1s known about the nutntional role of the
various pigmentogenetic factors and about their interactions m essential enzyme
systems, further study of their effects on graving in human bemngs may be andicated
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Goldman recently obsenned several cases of achromotnchit and hypotrichosis n
children due to intestinal parasiism and also following sulfonamude therapy
These disturbances umproved following Panthenol (alcohol of pantothemc acid)
therapy 1n doses of 05 to 1 5 Gm daily over a period of one to three months
Neurotrophie causes may produce changes in hair color  Premature graying
of the hair has been {ly observed foll g illnesses of vanous hinds as
well as following certain physical and mental trauma  In addition to severe gen
eral illnesses such as typhus, malana, and influenza being followed by cantties,
certan disturbances of the nervous system may plhy an influential role  Neuralga
of the facial muscles and traumatic ophthalmia with optic neuntis have had sub
sequent canities 1 their wake  Frohin-Bonn stated that other examples of graymng
could be found due to injuries and 1llness involving the central nervous system, and
he considered premature graying due to some form of disturbance of that system

Fig 58 Localized araving of the hawr following herpes zoster of the supraorbital nene
(Courtesy McCanthy  Discases of the Hair )

Galewsky reported  In teneral all severe allncsses ind disturbanees of the general
well being can under cortun condiions produce a pramature isting or temporary
whiteming of the hur  The patient however must have a definite predisposition,
quite often hereditars othcrwise premature camties would be observed more fre
quently than it actually i

White forelock may be connidered 1 physiologic pattern abnormality of the
skm and its appendiges Cochavne has studied this exhaustivels and e disides all
such persons into two tvprs  the piebald and those with 1 white forcdock onh  The
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former show a number of unpigmented areas of shin (leucoderma) as well as the
forelock In both types the abnormality 1s present at birth and 1s a dommant
hereditary trart

Frohn Bonn studied several cascs of localized camties and discovered that some
of them had a nevoid or tumorous character In one, for example, a combined
ifectious and nevoid lesion was present in the central part of the hair discolora-
tion Many years before, Schemn described such tumors with white hair, observing
i addition that these blanched hairs grew more rapidly than the normal surround-
mg har  In explaming therr etiology, Schein worked from the premise that the
quantitative color development 1s a local charactensstic and the unusual speed of
growth and exchange used up the normal pigment allotment When a pigmented
nevus 1s the root of the trouble, such a great amount of pigment goes 1nto the nevus
cell, he believed, that no color 1s Icft for 1ts af d and thus he d for
the whitening of the hair mn the area  According to Schein, the loss of pigment m
such hair 15 based upon the exhaustion of pigment through increased use by adjoin
ing tissue  In these cases, hereditary factors seem to play Ittle or no part In
only one nstance was 1t demonstrated that the same case of hair anomaly also
existed m the patient’s mother since infancy

Fig 59 —Extensine pohoss 1n a 19 year-old girtt  (Courtesy Dr W J ODonosan  The Hair,
J & A Churchill, London )

The deviation 1n pigmentation known as fult annulats, leucotrichia annulans, or
ringed hair 15 an abnormahty of the hair shaft which 15 m\calcd as spindle shaped
white zones about -5 mnch n length, al with i arcas
about 34, inch in length  The size of the stnpes vanes somehha! with the length
of the hair 1tself  When seen 1n reflected hght, ringed hair appears as alternating,
sery narrow, almost ringhke, pigmented and white bands or zones  The diameter
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of the har shaft 1s not modified as in momlethny and trchorrheais nodosn All
hairs of the scalp or only a very few of them mny be affected  Agun a har may
be imvolved for only part of 1ts length, the alternate 20ng may begin at either the
proxumal or the distal end

The ongin of this banding of alternate Iight and dark color umparted to the
molved harr is still tn dispute  Older writers believed the white areas represented
regions of pigment deficiency or atrophy probably as the result of intermuttent penods
of malnutrition of the hair paptlh  Ths scemed to be borne out by the fact that
ninged hair occasionally occurred 1n those persons who had just passed through a
scvere debilitating discise  Pincus has hihened the changes in these hairs to analo
gous changes m nails {Beau's hnes) which show mtermuttent and irregular periods
of growth  He found pigment was also present in the wlhite parts of the alternating
bands but this pigment was obscurcd and rendered inssible by the presence of air
bubbles between the cells of the outer cortical layers  These air bubbles prexented
light from reaching the pigment in the depth of the hur shaft and, accordingly,
therr reflection of the ravs of hght imparted a white appearance to the affected por
tion of hasr

Fig 60 —R nged harr st owing alternating 1 &ht and dark bands

Cady and Irotter carned out 1 sery comprehensine and scientific study of
this discase  Following Pineus’ obse nations they proved the winte color was duc
10 a gas contained m the cortes of the harr - As soon s they removed the contuned
gas, no difference m color could be <een in the regions which had appeared white
and those which had appeared dark  They concluded that ringed haie s therefore
sunph normally prgmented har in which there are more or fess regular accumula
tions of pas in both the cortex 1nd medulln siewed m reflected hght these regons
appear hight while m transmutted hght they appoar dark Lpon meroscopic
examinaton they found that the banded pertions were pnmanly due to modifica
2ion of the cortex and ot to changes in or swellings of the medulla The modi
fied arcas were seen as arreguhir spots extending for sanable distances up and down
the hair and sometunes neath across the hair - Some of the modified arcas were
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unilateral No explanation has ever been given as to how the gas gets into the
hair  Cady and Trotter believe the gas 15 probably carbon dioxide, as 1t was com
pletely dissolved out of the hair by a 5 per cent solution of sodwum hydroxide which
was fully saturated with arr It 1s this gas which clouds the outer layer of the cor-
tex and thus conceals the pigment from view

e i i P s e LD S |
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Fig 61 —Ruinged hair  The three figures arc all from the same hair  The onc on the
teft depicts ringed hair via reficcted hight 1 the mddle, via transmutted hght and on the
right, after rapid in sodmm hydroude  (Courtesy McCarthy Discases of the
Hair  Onginal photograph by Danforth  Hair, A M A Press)

RHEOLOGIC PROPERTIES

Combing brushing pinmng and all types of curling exert stramns on the hair
shaft day after day and yet do not normally result in breahage This phenomenon
15 explamned by the elasticity inherent in each har  Early in the present century,
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expeniments were carned out for the purpose of ascertumng how far hair could be
stretched without damage whether 1t would resume 1ts onginal length after relax
1ng the stram, and whether vanious chemicals affected clasticaty

Leftwich m an attempt to answer these questions, tested the strength of a single
hatr by pulling 1t firmly and as cvenly as possible over both sides of a Salter’s letter
balance noting the weight registered at that preaise moment when the hair broke
Seven ounces seemed to be the maximum weight before permanent damage

Then to deterrune whether curhng trons used before testing would weaken the
harr, Leftwich discovered this decreased the tensile strength of the individual hair
by one half to one ounce  Since he neglected to note the degree of heat employed
hittle of lasting value may be deduced from this experiment

When Savill later attempted to check these previous findings she found a set
of wholly contradictory rsesults by frequent testing of permanently waved and
natural hawrs  The only deduction possible was a after exper
that waved hair generally broke more casily than the natural even when the former
had been immersed m o1l for an hour before testing

1f nothing clse these mitial attempts with thewr crude mechanics proved by
their indetermmate results that there was a necessity for the development of a ma
chine which would with the greatest possible accuracy, be able to measure the
rheologte properties of the hair such as 1ts yield value elastiaty, and tensile
strength  An snstrument was first devised by Copley to study the firmness of the
attachment of hatr to the scalp under certain chemuenl conditions It consisted of
a small clup a hook and 1 ball bearmng pulley fastened to a vertical stand  The
clamp was designed to hold the hair and was fastened to a stk cord which passed
over the pullen A lusterosd tube of 100 cc capacity was hung on the hook attached
to the other end of the cord serving as a contaner for weights in grams of water
Climp cord 2nd the empty tube had a total weight of 8 grams

This mnstrument was folloned by an improsed maclune called 2 pilometer
based on the same principle but substituting 1 balnee for the tube  Jt was also
equpped to allow the measurement of a hair s clasticsty and tensile strength Ex
perunents on this device indicate that Leftwach s findings were twice the actuil
tensile strength expectation of the aserage har tested more 1ccurately

Copley reported that 1 1 group of 42 healthy white male and female adulte
the firmness of attachment of the hair to the sealp ranged between 22 and 60 grams
averaming 45 grams  Copley obsenned that the values should be implified by 2
much larger number of obsenations 1n different male and fonale raeal and 1ge
groups on healthy subjects nd on haur from various parts of the scalp as well 13
other regions of the body

For study of the tensle properties of hur there 1s also in recent use an exten
someter of the clectnc strun gauge type  This instrument conasts of thee basic
clements

1 A force sensitive umit producing an electrcal signal proportional to the
applied load  This umt 18 3 type G 8 120 Statham eransducer which
will indicate the ma mitnde of a tension or compression lond ranging
from zero to eight ounces
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! A recording unit which measures and plots the magmtude of the elec-
Thus recorder umt 1s a modified Brown High

tncal signal aganst time
Speed Electronic Potentiometer

3 A constant rate of elongation device, adapted from a standard 6” lathe
Six speeds are available for rate of elongation

[n essence, the machme stretches a fiber at a constant rate and simultaneously
s a stress stramn curve, one axis of the plot being the force apphed to the fiber,
1

the

the other rep

Sw

R

[

]

duced 1n the fiber by ths force

The balance, B, moves on two parallel, vertical rods, Ry,
Rs, mounted ona base, E A spnng, Sp, to control the move
ment of the balance, 1 placed on rod R; between the base and
the balance The balance conststs of the pendulum, PU,
swinging on a plate, PL  The pendulum carnes any given
weight at W, and hasa projectionwhich serves as theindicator,
I Two pulleys, Py, P> are provided to lower the balance, one
being fastened to the balance, and the other to an elevation,
Ee, on the base One end of a cord, Cy, 1s attached on the
elevation passes up and over pulley Py and returns to pulley
P,, which rotates on its axis 4 smalirod, SR A third pulley,
P, en ball beanngs, L, 15 vertically movable on rod Ry by
means of shde S, which can be affixed by a head screw, Sc to
any desited height The balance, B 1s pulled slowly down
‘ward without vibrations by means of the rotating handle, Rh
One end of another cord, C; 1s attached to the pendulum of
the balance and the other end to the clamp, CL,, which holds
the harr, H while attached to the shin or after its detachment.

For measurements of properties of an 1solated strand of har,
Qlamp CLy serves to hold one end, and clamp CLs, at the
base of the mstrument, the other A vertical scale, Sm,
13 used to measure the length of the strand of hair

‘The instrument s operated as follows A strand of hair
still attached to the skin 1s clamped i CLy, and the rotating
bandle 1s turned slowly until the hair becomes detached  The
stress applied to the hair increases while the indicator moves
along the scale, Sw, sumultancously with a pomnter, Po, whick
18 mounted behund the indicator and which remains at the
maxmum posstion after the hair becomes detached  There
upon the indicator returns to zero By pushing a button, A,
the powster can be brought back to zero

The detached end of the hair 18 now put iato clamp CLs,
and the rotating handle 1s again operated, but now for the pur
pose of measunng elasticity, yield value, and tensile strength.

62 —Diagram of pdometer with attached explanation  (Courtesy Dr Albert L Copley )

Various mampulative procedures are possible  For example  The fiber may be
ched to break, gning a complete stress stramn curve and allowing measurement
anous features of this curve (1mtial slope, related to elastic modulus, yield and
ming points, brealung strength, per cent elongation at break)  Eather factor,
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elongation or load, may be held constant and a study made of the change with time
of the other factor  The return stress-stran curve may also be studied, obtained by
allowmng the fiber to shrink at a constant rate from a previous extension

Ig 63 Pilometer mn actual operation  (Courtesy Dr A I Copley with constructional axd of
Mr B Freund Friend Laberatorics )

Since the tensile behavior of a hair fiber 15 quite re producible, particularly if
regions of only moderate clongation arc studied a method 15 asailable of studyny
the effcct of \artous chemyeal, or physical treatments on harr  Thus 1s frequently
done by comparing the stressstrain charactenstics of a fiber, after treatment, with
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those exhubited by the same fiber beforc the treatment The worh required to pro
duce a given elongatton of the fiber (proportional to the area under the stress stram
curve) 1s a property that 15 frequently used for this purpose

As an illustration of various features of the stress stram cunve, the following data
are given for hair ymmersed 1n water and stretched at a constant rate of elongation
of 80 per cent per minute

Young's Modulus 10* dynes/cm 2 15 25
Yield Intercept, load, 10° Gm /cm 2 35 42
Yield Intercept, stretch, %o 20- 30
Stiffening Intercept, load 10° Gm /em 2 45 50
Stiffening Intercept, stretch, So 245260
Ultimate Strength, 10° Gm /em ” 150250
Ulumate Elongation, % 550750

Fig 64 —Extensometer of electric stran gauge type used for study of tensile properties of hair
(Courtesy Mr R Reed and the Tom Company )

It must be noted that the actual ranges within which such data may fall are
not known accurately  The data given above reflect the results obtamed on various
supposedly untreated hair samples and are, of course, subject to revision  {Brunner,
M Personal communication )

But measurements of clasticity per se are entirely without value unless we rec
ogne the molecular structure of heratin which 15 the substance from which the
hair 15 built ~ Astbury’s fundamental studies by means of \ ray examnations show
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that the itersor of a hair 15 composed of long chan molecules lying within the body
of the fiber as fibers lie tn the body of a yarn  They are grouped mto irregularly
defined bundies, runming parailel to the fiber  Having many of the same properties
as yarn, we find that sphtting normally occurs lengthwise, and when distended by
soaking 1n fluid, the swelling measures more across than in length

The molecular chams which form the basis of heraun are hnown as “polypep
tide chams,” the common denommator of all protens which may be represented
this formula

R R
] |
——NH-CI{*CO——NI{w(‘JH—CO—NH—«(.H—CO—»- {Man cham)

R"

—Durection of Fiber Axis—
R’ R” and R’’ stand for arious unnalent radicals such as —H, —CH, —CH.—
CH,—COOH, etc, which function as ‘side’ or hnhing” chains between the man
chawns and disunguish one protemn from another  Polypeptde * gnds™ are formed

by the main chams runming the length of the fiber being attached to one another
by these vartous side chains as follows

i ) j
—NH—~CH--CO—NH—-CH~— CO—NH—CH--CO~—NH—CH—CO-—NH—~CH~CO-

R R
] )
- CO~CH—NH—CO -CHANH~CO~(,‘H-—NH-CO—L!{——NH«CO——(']H~NH’
!
R R R
R R R

| | |
—NII—CH~CO‘NII~C}I-CO—NII—CH~CO~NII~,C}I~CO—NH—CH—CO’
R R

Under x ray these grids yn unstretched hair prove to be buckled or hinked 1
appearance, presenting a regulatly folded pattern along the mam chain to make
room for the vartous wteractions of the hnking side chams  The elasticity of such
fibers can only be understood by considening them as co polymers of a great many
polymenizing units  The presence of these dinerse amino acid residues or polymenz
ing umits in the fiber prevents a close assocsation of the peptide chams and causes
the hinking of the fiber The stretching of such a fiber mvohes the unbuckhing of
these polypeptide chas and this accounts for the rheologic property known as
elasticity

When stretched these buckled grids become flat, but as soon as the stress s
relaxed, they return agam to their folded pattern  Obviously the stmple act of pull

Ing transf the short lecular chain into a large one
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The a Leratin of hed hair 1s composed of 1y folded polypeptide
chains, but, when stretched, these onginal molecules become twice as long, formmg
the 8 keraun, which always attempts to return to a, or their norm, when the force
1s relaxed, both a biologic and mdustnal asset

Water may play an important role n the elastiaty of the polypeptide chains
If 1t 1s completely absent, certan parts of the keratn molecules adhere to each other
sa closely that esther stretching or contracting 1s precluded  Vhen the actively
charged water molecules are introduced, however, they attract the side chamns and
dnert therr magnetism for each other, making the transformation from the o
keratin to the B Leratn possble This 1s called the process of intramolecular
lubrication
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Fig 65-—Skeleton models sllustrating the essential structural features of @ (upper model)
and 8 keratin (lower model) and the change which takes place during the transition from one
form to the other when the hair 1s stretched  Short lengths of two neighboring marn-chains
only are shown (After W T Astbury in Savill The Hair and Scalp Williams & Wilkins Co )

When the hair reaches 1ts saturation point, retaining an amount of water equal
10 one third 1ts weight when dny, 1t may be stretched without damage to one and
one half times or even double 1ts normal length  Such a hair, if allowed to drv at
this point, will fail to contract to its onmnal length unless 1t 15 agamn thoroughly
saturated

Alter foreble stretching when the nolecule has arrved at 1ts 8 heratin con
figuration, stresses are present which i the presence of water, may succeed
breaking the mternal linkage of the molecule  When drv the hair 15 able to with
stand the strain 1f 1t 15 controlled within reasonable Lumits, but when Lquids are
present, the actine molecules of these substances i recombining sith the polypep

o
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tde chains complete a breakdown which was mitated, in part, by the mechanical
deformation It 1s the cross hnhages which break under stress, collapsing under the
continucd action of water, at a rate commensurate with the nise in its temperature
or the addiuon of alkak

Since these physiologic factors are obviously pertinent to any consideration of
permanent wauvng, discussion 1s completed n the chapter dealing with this sub-
ject (pages 132-141)  There it will be noted that after a hydrolytic breakdown of the
cross linkages, new, unstressed side chamns may be formed i the presence of steam
and hot water which will successfully hold the unnaturally elongated molecule in its
B heratin state

Bull and Gutman, in studying the clasticity of heratin fibers, concerned them-
selves with what they termed the * stress-stram” curves of human hate in pure water
They concluded that while the stress stramn behavior of the harr 1s reproducible up to
a 20 per cent stretch, the process 1s essentially irreversible  They also claim that
they established an extent of stretch beyond which one cannot go without causing
trreparable damage  This porat begins at about an 18 per cent estenston

Furthermore, they experimented to discover the imfluence of temperature on
the elasticity of hair and found that 1t mcreases with ncreasing temperature in the
Hookes law regton  The results obtained on other portions of the stress-stramn
curve were ambiguous except on the contraction kmb of the 20 per cent stress-strain
loop In this region, the elasuctty decreased with increasing temperature and -
dicated a behavior remuniscent of rubber

Because of these findings they concluded that Astbuny's explanation of the
« herattn given above is too condensed, and they made the countersuegestion that
the princpal feature of the a-keratn 1s the close paching of successne alternate
amuno acid restdues along the peptide cham  They also suggest that the stretchng
of a hau from 3 to 20 per cent imolves a process which resembles a throtropic
gel-sol transformation and 1s matnly responsible for the irreversible nature of the
cytension-contraction piocess

Giroud and Leblond reviewed the x-ray pattern similarities between Malpighian
and cormfied lavers of the epidermus and its detnatinves  They observed that Astbury
undertooh the study of hair with the help of \ rav diffraction techmques  Accord-
ing to them 1t 1s well known that a beam of monochromatic « rays directed onto 2
crystal will he partally diffracted by the rectilinear planes of that crystal and that
such diffracted rays can be focused and recorded on a photographic plate  Such
diffracted rays produce a series of spots which can be analyzed for number, loca
tion spread and intensity  Analysis of such data can then be used to make deduc-
tions regarding the periodicity of the structures making up the crystal  They men-
tion that Astbury found that human hair and sheep wool did diffract x-rays as i
they were crystalline, thus confirming the findings cbtaned by the birefringence
studies  The \-ray pattern indicated that a periodicity of 51 1 occurred along the
awss of the human hair - Since hair can be stretched 100 per cent m a warm, moist
atmosphere without breaking the ~ ray pattern was exarmined under these condt-
tions and 2 new periodicity of 34 1 was dicovered  Later other periodicities of
tugher order were also found Tt was Astbury who first suggested that the two
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basic periodicities were due to the two forms of heratin, which he called @ and 8,
and concluded that the « type could be transformed into the 8 type by stretclhing

Giroud and Champetier used the horse burr, a soft keratin dernative, to deter-
mune whether thts matenal would produce the same pattern as the hard heratin of
the hair  These authors separated the cornified from the Malpighian layers, stretched
both shightly te hne up the p d mk crystalline and defatted and
dried the matenal before exposing 1t to the incident x-rays They then found that
both the cormfied and Malpighian layers exhibited a peniodicity of 51 X, 1dentical
to the « pattern found by Astbury in the unstretched human hair  They concluded
that this e-pattern was common to hard and soft heratin, and pre-existed, as well,
m the Malpighian layers, presumably as a precursor of the heratns  Derksen,
Hennga, and Weidinger, using the snout of the cow, confirmed the presence of the
a-heratin pattern in the Malpighian and soft & d layers, and showed that
with 100 per cent stretching m warm mosst conditions, a S-pattern could be obtained
with these structures as with the hair  Mercer exammned the x-ray diffraction pat-
tern 1n the Malpigt layer, } zone, and cortex of the har The
a pattern appeared 1n the upper region of the Malpighian layer and persisted un-
changed throughout the keratogenous zone 1nto the hair itself  From all these results,
1t may be concluded that a protein with the heratin pattern pre-exists in the Mal-
pighian zone and 15 actually the precursor of the true heratin formed at the lmmt
between Malpighian and heratinized layers

This concept was confirmed by Rudall who, using a strong solution of urea,
was able to solate from the Malpighian layer of the epidermis a proten which,
under proper conditions, difitacted ¥ rays i both an a- and a f-pattern  Rudall's
protemn displayed long-range elastioty when i fibnllary form and, 1 most of its
properties, behaved as might be expected of a keratin deficient in cross Linkages
The extractability of this protem may be noted in parallel with the fact that the
tonofibnls of the Malpighian layers are easily modified by enzymes, acids, and auto-
lytic Pprocesses, as shown by Behn, Weidenreich, and Patzelt In contrast, the bire
fringence (double refraction) of keratinzed structures is not easily altered by these
chemical d that fibril becomc resistant following keratiniza
tion  Thus, Mercer showed that sumlar ch of 1 dinal sec
tions of hair remove the birefringence only 1n Malpxghmn layers at the level where
tonofibrls begin ta form This work included an examination of the x ray pattern,
from which 1t appears that the x ray p:mem was also disorganized mn the same region
by the ch , the K process stabilizes both
the birefringence (of tonoﬁbrlls) and the molecul:xr pattern

Garn recently showed that harr Like nerve fibers, muscle fibers, and many nat
ural texule fibers, 1s birefringent, that 1s, double-refracting  The flattened corntfied
cells that make up the hair are arranged parallel to the long aws of the hair  Fur-
ther, the crystallites of keratin possess a sinular orderly arrangement, with at least
one axis parallel to the long axis of the hair  Thus, the essential birefringence of the
component matenal 1s preserved by the ahignment of the structural umts  The hair
shaft 15 birefringent at right angles to the long axs

Since birefringence increases with the degree of heratinization the cortical cells
are more birefrinzent than the medullary cells and the more flattened cells nearer
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the neck of the follicle are more bircfringent than the cells nearer the center of
probferation  Thus, the optical properties of the hair can be correfated with data
denved from chemical analysis, differential stamung, x-ray diffraction spectra and
crystallographic studies

Hamburger has also performed some interesting expeniments relevant to the
elasucity and mechanical behavior of harr  Due to the vanation of hair types (the
vanations within a class often being greater than the vanation between classes) a

classifi becomes dingly difficult, and the task of obtaming data of sig
nificance would theref an number of samples He devised
a for ch: of the ratio of ymmediate elastic de

formation to total deformation  Elasticity 1s measured by the rate of trasel of sound
down the hair shaft i micro-seconds  Correlating data on this parameter, 1t has
been found that a classification of good agreement 1s found to group “problem hair”
and childrens har on the one hand, as agamst normal hair on the other The
normal hair shows consistently greater elasticity than the first group  Chermcal treat
ment (bleaching thioglycolates} reduces, but normal sunlight bleaching increases,
elasticaty, 1t was reported Owidation and low temperatures increase, reduction de-
creases elastiaty  Wetting lowers yreld pomt, but does not effect elasticity below thus
pont  Since the stress strain curve has three regions, immediate elastic deflection,
delayed deformation (recoverable and permanent), mechanical measurements are
best made on the early section at low stramn (4 to 5 per cent extension}, the hair
pulls out of the head at the end of this region at about 43 per cent of the rupture
load Hamburger stated that hair being 2 high polymer, 1t does not follow the laws
of elastic behavior The stress strain curve of human harr 15 apparently mntermed:
ate between those of acetate and wool

PERCUTANEOUS ABSORPTION AND PERMEABILITY

Many factors the fic study of [ us absorption  The
skin atself aries in thickness in differing parts of the body, ranging from 001 to
002 mm 1n the case of facial skin from the cheek, to 060 mm on the palmar
and plantar surfaces There 1s no way 1n which one can compute an *average
thickness  Then too human skin 1s umque because the sweat glands generally
open m the surface mdependently of the hair follicles due perhaps to the atrophy of
our prehistoric furry coat while other mammals have sweat glands which open into
the follicles above the sebaceous gland ducts  Because of this basic physiologic dif
ference 1t 15 not always possible to assume conclustons for human beings {rom expern
ments which have been carried out on ammals  The passages from the outer skin
mclude not only sweat and sebaceous gland channels, but the hair follicles which
open on the surface 1 the form of visible ostia  Since the harr shaft does not adhere
to the follicular wall, there 15 a space between the two which 1s Joosely filled with
greasy, horny scales and air a continuation of the duct of the sehaceous gland which
empties its sebum nto 1t Any substance may reverse this process and reach the duct
of o *  Such a pathway does not
eads through a canal filled
1s higher than that of the
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transitory epidermal cells In the same way, substances may find entrance to the
sweat glands through therr ducts

In spite of these onfices which appear to aid absorption 1n man, 1t seems that
the property of the two.way passage such as the frog's, has become restricted so that,
while retaining 1ts excretory functions, the shin may have lost not only most of 1ts
passne (permeability) but also its active (absorptinty) capacity of the transference
of substances inward  Until 1877, medical men behesed that gases and volatle
substances penetrated the shin freely When the mnvestigators started to examime
this belief from 1877 to 1900, their experiments Jed them to state vehemently that
the skm was absol ble to all sut From 1900 to the present,
research experts usmng more refined lytical teck d d that many
substances are more or less able to pass !hrough the shin  The consensus may shll
be charactenized as cautious

Attempts have been made to study the permeabihty of the shin and scalp to
fats by the use of histologic and Iustochemical methods  While these techmiques have
shown the probable avenues of entrance to be the apertures of the hair shaft and
the glandular ducts, they have gnen no it 1 of ab-
sorbed fat below the rete malpighu and mn the cutis  The only vlslble penetratton
of fats 15 1 the appendages In fact, oils, fats, and aqueous substances 1n general
do not penetrate the mtact epxderms to any appreciable extent beyond a hmuted sur
face diffusion reaching a maxymum 1n lard and vitamm F, the active 1somer of
hinoleic acid but 1n no case did this amount penetrate to more than one third the
depth of the stratum corneum  On the thinnest scalp surfaces, such slight penetra
tion may possibly exert a temporary lubnicating influence on dry, flabing shin The
success of oleic acid 1s perhaps attributable to the hydrophihic group at one end of
the molecule  Mineral, vegetable, and ammal fats are permeable in various de
grees according to the ascending order (Harry)

Essential oils such as clove, eucalyptus, and turpentine, and that of olec acid
have ely excellent p g properties  Cod-lver o1, lanoln, lanchn
absorption bases, lards, goose grease, so-called vitamin F and oleyl alcohol may be
Judged as good, along with the following otls arachis, avocado pear, grape-seed,
olive, castor, and turtle, as well as hydrogenated arachis whose absorption was not
mhibited by hydrogenanon Liqud paraffin and petroleum jelly proved to have
neghgible penetrative powers

Harry notes, as does Lang, that the presence of polar groups either with or
without water was found to confer penctrant properties upon mineral oils and greases
otherwise 1mpermeable and to improve their adherence along the skin surface, but
no evidence was obtamed to confirm the theory that the molecular chain length of
the fat molecule was of major importance 1n shin penetration

Calvery, summing up the expenments of many investigators, concluded that
mercury and heavy metals were permeable through piloseb hannels and
could be checked by urinalysis  Arcemue, lead, and copper oleate 1n 2 lanohn
petrolatum base penetrate the shin Mercury passes through the skin (including
the scalp) in small quantities and can be found mn tissues, body fluds, and excreta
by routine chemical analysis  Protems in munute quantities may penetrate the shin
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and circulate in the blood under certun conditions and wnsulin also passes throuch
the shin from ontment bases contunmine Eucenn or lanolin or even alone  Ammo
acids are resistant to being absarbed since they may be considered hpoid insoluble
There 1s a sinele report claimmg the penctration of cvstine throuch the shin with
1ts subsequent detection as a nse i sulfur in the unne but untl further studres are
reported armno acids remam among the substances which the shin does not absorb
Up to date there are too mamv conflicting reports 1bout carbohvdrates to report
any conclusne evidence of thewr permeabilitv  There 15 however, ample evidence
that hormones and sitamuns A B C D and K pass throu h the shin - The problem
of vitatmn and hormonal pasace ruses the question however as to whether the
amounts absorbed are actualh adequate for prcutancous therapy

In <pite of the fact that penctrition does occur followine the use of local apph
cattons the shin cannot recene 1ts basic nutnitne matenals by the small percentage
so absorbed  As has already been stated the shtn denves its major source of nutn
tion from 1ts blood supph

HAIR ENCHANGE AND HAIR GROWTH

Hairs nge There 1s an unbroken and unobsenved evele of growth fall and
replacement of hairs on the human body contristed with the peniodic exchange of
ammal hair - When they reach the end of their hfe span they are shed having be
come loosened from the papila by the formation of an arr space between ats top
and the medulla which cruses the disappearance of the cuticle at thus level  Then
the root sheath gnps the <haft and slowlh moves the hair to, the surface  As 1t
leaves the papilla the hair <ends down a column of cells which becomes the nucleus
for the growth of a new hair in the old follicle gradually displacing ts predecessor
which 1n 1ts final stage has become only looselh attached to the walls of the follicle
and 1s casils removed by combine brushing or cffortless traction

If the old hair has not left behind 4 sigorous off<hoot column of cells no new
hair will develop m the old follick  On the other hand if the required strand of
cells has been left in the follicle it takes a brief tme for the new hair to develop
from this germ assume sts structural charactenistics and asseit the pressure neces
sary to help push out the old hair and eventualls appear on the cutineous surfice
The regencration of the papilla 1s supposedh due to a renewed supphy of blood for
1ts nourishment from the vascular plesus which feeds the base of the follicle

An mmestigator interested 1 obsening the production of a single follicle for
sin vears carefully watched a terminal hair which was growing from a small nevus
on the back of his hand  Duning all these vears this sinele follicle was responsible
for the production of fourteen diffcrent hair shafts  One of these was present at
the beginming of the obseriational period and one was stll Inme when his findings
were published so actually the complete Ines of onhv twehe separate shafts were
cheched from therr first appearance to their eventual shedding It 1s interesting to
note that 1n these s1x years there were only about twenty tour davs durime which no
hair at all was visible on the cutancous surfice  Even though all the hairs ob
served had their genesis 1n an 1dentical matrin each proved to be distinctnve no two
appeanng to have a completeh similar structure  Highlv indinidual charactenstics
were noted m each replacement
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Whle rats have a total cycle of har growth of thirty five days from the forma

tion of the hatr bulb to 1ts separation from the papilla the human hair Ines an aver
It 1s found that summer hair regularly dis

age of one hundred and eighty days
plays a superior longevity maimntaining an average of one hundred and mnety seven

days before shedding
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Fg 66-—A Early stage of the shedd ng of a har show ng s scparat on from the pap lla
B Later stage of har shedd ng show ng a bed hat (BH) and a new ha r growing from the
samepaplla  (Courtesy McCarthy D seases of the Har )

Hair growth 1s intimately associated with the function or dysfunction of certam
glands of mternal sccretion and the major aspects of this problem are discussed 1n
the scction on endocrine physiology of the scalp (pages 97 109)  In brief there seem

actually to be three main factors concerned with the growth and desvelopment of
1 factor rep. the ca

hair  The first of these may be called a
pacity of an mdiidual hair follicle to respond to endocrine stimulation  The sec

ond 18 a hormonal factor supplying the stimulus for hair growth and to those fol
licles particularly sensitive to such action and the third may be summed up as lo
cal mfluences molving blood supply autonomic mrenation and systemuc nutr
thve factors affecting the air producing folhcle

Ambosexual hur remnans normal ¢ien after prepuberal castration  Since
androgen therapy ncreases both the size and number of pubic sebaceous glands in
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III Pitwitary (antenior lobe)
a Gonadotropic hormones (follicle stimulating, lutcimizing)
b Growth hormone
¢ Thyrotropic hormone
d Adrenocorticotropic hormone
IV Thyrod

Since the most widespread and obvious effects on the pilosebaccous system
originate 1n the endocnines concerned with sexual development, the male and fe
male gonads cxercting androgens and estrogens, respectively, and the adrenal cortex
which produces both 1n both sexes prnimarly absorb our attention

I Gonads

Fstrogen 1s one of the ovaran hormones It stimulates the desclopment of
the muscular epithelial, vascular, and secretory components of the gemital tract
The adnunistration of cstrogens results in certan effects on the piloscbaceous sys
tem namely a dimimshed actnaty of the sebaceous glands, a shrinking of the fol
licular onfices and the diminution of keratinization  As a result, estrogen therapy
15 often followed by the appearance of smooth, delicate shin, drier and fluffier hair,
the duminuuon of dandrufl, softening of the heard, and, i patients with acne,
the v olution of comedones and the subsidence or disappearance of pustules (acnet
form)  Although the statement 1s frequently encountered that estrogens also 10
crease or sumulate the growth of scalp hair, there 13 no mdubitably conclusie evt
dence of such an effect

Estrogeme substances occur widely 1 nature, i plants as well as in animals
Included among the natural estrogens are cstradiol (dihydroxyestrin)  estrone
{ketohydroxyestrin) and estniol (trihydroxyestrin} which are extracted from unne
or placentas of human beings duning pregnancy, while several estrogens including
estronc equiin and hippultn arc obtamed from the unne of pregnant mares
Sow s ovarics contain both estrone and estradiol but not 1n sufficient quantitics to
make them a commercially worth while source  Estradiol exists 1n two sterco
1sometric forms—alpha and beta  The alpha estradiol 1s probably the most potent
of all known naturally occurring estrogens the beta form s relatively mert

Dodds and his co workers after extensive experimentation with synthetic sub
stances discovered the estrogemc activity of the sulbene compounds  Dicthylstil
bestrol 15 one of the most potent of thesc compounds yet synthesized It may be
prepared n a vanety of ways from nonbiofogic organic chemucals  Its physiofogic
actmaty duplicates practically all the known actions of natural estrogens and 1t also
mhibits the secrction of various factors of the antcrior lobe of the pitwitary gland
It differs 1n 1ts action from natural estrogens 1n 1ts mability to cause the ovipositor
reaction of the fcmale bitterling and to antagomize the action of androgens on comb
growth of capons Vartous modifications of diethylstilbestrol have been devised
such as fatty acid esters and a number of ethers for increasing the estrogenic ef
ficiency of this substance  Diethylstilbestrol possesses the advantage of heing highly
active by mouth as well as pereutancously  The ratio of potency between oral and
parenteral administration vares in the hands of different investigators from 12 to
1 51n the human being as well as in rodents
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Ethinyl estradiol 1s 2 vanant of estradiol which does not occur biologically and
15 the most potent, orally cffective estrogen  While this compound docs not occur
naturally, 1t reproduces all the physiologic and therapeutic effects of estradiol

Androgens arc derned from the male gonad and fiom the adrenal cortex
Their function 1s to promote the growth and desclopment of the genital organs an
active hibido and male dary sex ch They late the surface
epithelum of the shin by their mitotic action and accelerate the production of
scbum  They are also responsible for the hyperkeratosis of the follicular orfices
Androgens are of primary concern m the problem of male pattern baldness

‘Testosterone has been 1solated from testicular tissue and has been synthesized
It 15 sccreted by the interstitral cells under the mfluence of the anterior hypophysis
and 1s resp le for the develop and of the accessory male
organs and secondary sex charactenistics It also has important physiologic func
tions i protain anabolism  Following castration in the male, the semmal vesicles
prostate, and penis undergo atrophy, libido and sexual actnity are dimimished
Parenteral and oral ad of and J: preparation:
restores these structures and functions to normal, but beneficial effects 1n castrates
or cunuchoids are present only as long as repl. therapy 15 d

In the male, testosterone therapy is pimanly employed to supply testicular
hormone for the treatment of deficiency or absence of this internal secretidn of the
male It s thercfore of value as repl. therapy 1n the trcatment of prepub
eral and postpuberal e hism or hyf dism (defi states) and 1n post-
castration or eunuchism from other causes Its use 1n eunuclism 1s intended
to promote the development of pnimary and secondary sexual characterstics of pa
tients with orgamic testicular failure, after the age of 16 or 17 when puberty has
mot occurred spontancously, and to relieve postpuberal constitutional symptoms
attnbutable to defictent sccretion

The most mteresting chintcal feature of the gonads 1s that while androgens
encourage the growth of coarse body hair along male configurations, the estrogens
mhibit 1ts growth, whateser har remaming being female i ats distribution. How
ever, the exact opposite effect 1s produced in the hair follicles of the temporofrontal
and vertex regions of the scalp, where, accordmg to Barber, growth 1s encouraged
by estrogens alone  He states that in female cases of male pattern alopecia, estro
Fens uill senmorlave the grow ik of an o dhe scalp crar whan sppled bovally  He
even makes the observation that 1n adyanced cases considerable regrowth of har
may be achieved  Thinming of the scalp hair is a not uncommon component of the
chmactenc period In many wemen of the menopausal age, observed by me and
by others, large of estrogen ad d both locally and parenterally
fatled to muiate a regrowth of hair although 1t often stopped further hair fall In
similar ven, the therapeutic use of estrogens erther to control or to improve ordi
nary male baldness, lacks both statistical proof and controlled obsennations  We
can only state that an excessive prod of bincd with hereditary
and racial factors plus varous unknowns) act as the precursors of ordinan
haldness
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Men castrated before puberty, and men whose gonads have remuned infantile
with consequent psychic and phystologic charactersties of the cunuch, known as
cunuchoids, both have scanty body hair of fomnle distribution, sparse beards or
none at all, but thich, luxursous hair of the scalp  Such persons do not become bald
Hamilton carefully observed 10+ cunuchs and cunuchoids  He proved that appro
priate doses of androgens matured the scxual apparatus of those with delayed

landular develop lated the growth of coarse, male pattern body hair,
and at the same time, precipitated male type alopeca sn those with an hereditary
predisposttion (sce page 173)  Others who merely have a relatnely low produe-
tion of androgens fall into the cliss of men popularly described as the Casper
Mlquetoasts of fe  They are often physically weak, complaining, depressed, shig
gish 1 thought and actron, and thercfore often economme fulures  One worry alone
does not concern them—they are unlihely to suffer from ordinary baldness This
observation should not be interpreted as evidence 1n support of the theory that
hairy-chested, bald men are more virile than others

Rony and Zakin imvestigated some of the cffects of endocrine substances on
the adult human scalp  Ther first subject was an 18 year old boy with beginnng
male pattern alopecia their second, a man of 34 with an extensne alopecia arcata
which 11 three years had denuded 90 per cent of hus scalp  For the younger man
40 mg of methyliestosterone by mouth was prescribed daly for the first three
months  Then treatment was suspended for a month but was followed by 5 mg of
diethyIsilbestrol by mouth for another thrce months There was an increase i
body haw and lis overdry scalp hair became oily, but no regrowth was observed
Histologic sections showed a decided increasc tn the number and size of the seba
ceous glands on the scalp  During the ingestion of diethyIstilbestrol, huis mammary
glands became painfully enlarged, hyperp ! and sensity The older pa
tient who, like the first, had a normal basal metabolic rate, was gnen 40 mg of
methyltestosterone orally, plus 25 mg of testosterone propionate twice a weeh ntra
muscularly for four months  During the following month he took 5 mg of drethyl
stilbestrol daily by mouth  He suffered from prunitus of the scalp during the pcrlod
of androgen therapy and the effect was neglgible as far as hair growth was con
cerned  The enlarged sebaccous glands charactenstic of alopecia areata were sub
ject to further hyperplasia by the end of the five month interval, and histologic
sections showed a definite atrophic effect on these scerctory glands  Duning the
period of estrogen therapy, hair fall increased

The authors concluded that androgens have 1 stimulating effcet on the scba
ceous glands of the scalp regardless of location or age of the subject The effect
was even powerful enough to incrcase the already hyperplastic glands in a pattent
with alopecia arcata  On the other hand estrogens caused a reduction tn the siz€
and number of the scbaceous glands in human beings as Hooker and Pfeiffer
demonstrated m rats  The important observation was that since androgens do not
promote the growth of scalp hair 1 cases of premature baldness, the response
provoked by androgen i the hau follicle must be a distinct and different phe
nomenon from the response provoked in the schaceous glands one depends on fac
tors of a regional character inheient n the responding ussue while the other secms
to be independent of such controls




Embryology, Anatomy, Physiology 101

In women, androgens, whether derived from the adrenal cortex or from an
androgen productag ovarsan tumor (arrhenoblastoma) have the same effect when
they umbalance the all important ratio between androgen and estrogen production
Male pattern alopecia m women may oceur as a result of androgen preponderance
This ymbalance 15 not dut to estrogen defiency alone but rather to a dispropor
tionate amount of androgen production This hypothesis 15 suggested by the fact
that ursutism can be induced 1n women by the admimistration of sufficient dosage
of androgens whereas hirsutism of atself 15 mvarably assocrated with estrogen
deficiency states  The problem 1s further complicated by 17 ketosteroid excretion
studies 1 women with hirsutism which resealed no sigmficant correlation between
androgen excretion and the presence of hirsutism  The hursutism may be the result
of some mtermediate product of the sterord bolism which 1s not d ble b
our present methods Some degree of masculinization may be noted m the pilo
scbaceous system when the ovanan adrenal relationship has been disturbed by
physical and psychic stresses  Other changes may be noted during pregnancy and
menopause It 1s a hnown fact that the estrogen content of the blood contiruously
increases from the end of the second month of pregnancy until term reaching a
Ievel which 1s much higher than that of premenstruation  Women with the sebor
rherc diatheses and even male pattern alopeaa, at the end of the second month of
gestation observe that their scalps are less aily, the sebum dimimshes to a normal
amount and the amount of hair fall 1s temporarily arrested  Scalp harr, and skm
components (acne) usually share in this improvement  Barber and others attribute
this improvement to the nsing estrogen levels of pregnancy, an attractive but un
proved theory  Of related interest 15 the fact that several weeks after childbirth
hair fall occasionally occurs as after a towc or febnle disturbance The observa
tion has been made that the patients who develop diffuse alopecia following child
birth mamfest an extreme degree of estrogen deficiency as determined by vagmmal
smear studies This ph 15 possibly attributable to an mhib effect on
the gonadotropic activities of the anterior prtwitary resulting from the high sterol
hormone levels occurnng dunng pregnancy The estrogen deficiency state 1 asso
ciated with other symptomatic features of estrogen deficency namely vasomotor
symptoms (flushes) and amenorrthea Normally the estrogen deficiency state 1s of
short duration lasting for several weeks and 1s spontaneously corrected by the nor
mal resumption of the pituitary ovarian hormonal cycle

The fallure of the restitution of this cycle results m a vanable degree of
alopecia which may be of permanent duration but which usually 1s followed by
regrowth of the scalp harr It 1s worthy of notc that i a few of these patients I
have been able 1o observe a lowered basal metabohic rate which suggests the posst
bility that the alopecia may be ascribable to a defciency of more than merely the
gonadotraprc fraction of the miturtary gland namely the thyrotropic and possibly
adrenocorticotropic factor as well  Unfortunately defimtne hormonal studies
have not been reported on this subject  This offers a fertde field for further re
scarch In this connection the author 1n collaboration with Dr U J Salmon was

privileged to study a patient with alopecia totals during her pregnancy
Prior to pregnancy this patient had 3 rormal menstrual oy¢le  Duning preg
naney she developed several patches of hair on her scalp beginning at about the
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Men castrated before puberty, and men whose gonads hasve remained mfantile
with consequent psychic and physiologic charactenstics of the cunuch, known as
cunuchouds, both have scanty body hur of fomale distnbution, sparse beards or
none at all, byt thick, laxurious huur of the scalp  Such persons do not become bald
Hamuilton carcfully observed 10% cunuchs and cunuchords  He proved that appro
priate doses of androgens matured the sexual apparatus of those with delayed

landular des elop lated the growth of coarse, male pattern body hai,
and, at the syme time, preaipitated male-type alopecta n those with an hereditary
predisposition (sce page 173)  Others who mercly have a rclatively low produc-
uon of androgens fall mto the class of men popularly described as the Casper
Milquetoasts of life  They are often physically weah, complaming, depressed, slug-
gish 1 thought and action, and therefore often econonue fatlures  One worry alone
does not concern them—they are unbikely to suffer from ordinary baldness This
observation should not be interpreted as evidence 1n support of the theory that
hairy chested, bald men are morc vinile than others

Rony and Zakin imestigated some of the effects of endocrine substances on
the adult human scalp  Their first subject was an 18-year-old boy with begmning
male pattern alopecia their second, a man of 34 with an estenstie alopeeia arcata
which 1n three vears had denuded 90 per cent of Jus scalp  For the younger man,
40 mg of methyltestosterone by mouth was presenibed daily for the first three
months  Then treatment w1s suspended for a month but was followed by 5 mg of
diethyIstilbestrol by mouth for another threc months There was an ncrease mn
body hair and ius overdry scalp hair became oily, but no regrowth was observed
Histologic sections showed a decided increase m the number and size of the seba-
ceous glands on the scalp Durning the ingestion of diethylstilbestrol, his mammary
glands became pamfully enlarged, hyperpigmented, and sensitve  The older pa-
tient who, be the first had a normal basal metabolic rate, was gnen 40 mg of
methy ltestosterone orally, plus 25 mg of testosterone propionate twice a week matra-
muscularly for four months  Durning the following month he tooh 5 mg of diethy!
stilbestrol daily by mouth He suifered from pruntus of the scalp dunng the period
of androgen theraps and the effect was neghgible as far as hair growth was con
cerned  The enlarged sebaccous glands charactenstic of alopecia areata were sub
ject to further hyperplasia by the end of the five-month mternval, and histologic
sections showed a defimte atrophic effect on these sceretory glands  During the
period of estrogen therapy hair fall increased

The authors concluded that androgens have a stimulating effect on the seba
ccous glands of the scalp regardless of location or age of the subject The effect
was even powerful enough to increase the already Iyperplastic glands n a pattent
with alopecia arcata On the other hand, estrogens caused a reduction the size
and number of the scbaceous glands m human beings as Hooher and Pleifler
demonstrated 1 rats  The important observation was that since androgens do not
promote the growth of scalp hair in cases of premature baldness, the response
provoked by androgen 1 the hau follicle must be a distinet and different phe
nomenen from the response provoked 1n the sebaccous glands one depends on fac-
tors of a regional character mherent 1 the responding tissue, wlule the other seems
to be independent of such controls
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In women, androgens, whether derived from the adrenal cortex or from an
androgen producing ovanan tumor (arrhenoblastoma) have the same effect when
they imbalance the all important ratio betwcen androgen and estrogen production
Male pattern alopecia in women may occur as a result of androgen preponderance
Tins mmbalance 1s not due to estrogen deficiency alone but rather to a dispropor

tionate amount of androgen prod This hypott 1s suggested by the fact
that hirsutism can be induced mn women by the admimstration of sufficient dosage
of androgens whereas hirsutism of 1self 1s bl d with g

defictency states The problem 1s further complicated by 17 ketosteroid excretion
studies in women with fursutism which revealed no sigmificant correlation between

d; and the of hirsutism  The hirsutism may be the result
of some mntermediate product of the steroid bol 1

whuch 1s not di ble by
our present methods Some degree of masculimzation may be noted mn the pilo
sebaceous system when the ovanan adrenal relationship has been disturbed by
physieal and psychic stresses  Other changes may be noted during pregnancy and
menopause It 35 a known fact that the estrogen content of the blood continuously
increases from the end of the second month of pregnancy until term, reaching a
Jevel which 15 much hugher than that of premenstruation  Women with the sebor
rheic diatheses and even male pattern alopecia at the end of the second month of
gestation observe that their scalps are less otly, the sebum dumumshes to a normal
amount and the amount of hair fall 1s temporarily arrested Scalp hair, and skin
components {acne) usually share 1n this improvement Barber and others attribute
this mmprovement to the nsing estrogen levels of pregnancy, an attractive but un
proved theory Of related interest s the fact that several weeks after childbirth,
hair fall occasionally occurs as after a toxic or febnle disturbance  The observa
tion has been made that the patients who devclop diffuse alopecia following chijd
tirth mamfest an extreme degree of estrogen deficiency, as determined by vagmal
smear studies  Ths pk 15 possibly attributable to an inhit effect on
the gonadotropic activities of the antertor prturtary resulung from the high steyc]
hormone levels occurring during pregnancy  The estrogen deficiency state 15 ay,
ciated with other symptomatic features of estrogen defictency, namely vasomoy
symptoms (flushes) and amenorrhea Normally the estrogen deficiency state ys o
short duration lasting for several weehs and 1s spontaneously corrected by the gy,
mal resumption of the prtuitary osaran hormonal cycle

The failure of the restitution of this ¢ycle results in a vanable drges o1
alopecta which may be of permanent duration but which usually 15 folly,. "
regrowth of the scalp hair It 1s worthy of note that 1n a few of these Pz _pon »
have been able to observe a lowered basal metabolic rate which suggests e s ‘
bility that the alopecia my be ascribable to 1 deficiency of more than p ~ o~
gonadotropic fraction of the pitwtary gland namels the tnrotropic 2z , )’
adrenocorticotropic factor as well  Unfortunately  definitive horry,. s
have not been reported on this subject  This offers 2 fertile field fo ¢ ,"""
search  In this connection the author m collaboration with Dr Is - Foe
privileged to study A patient wath alopecia totahs dunng ber pregna . <t

Prior to pregnancy this patient had a normal menstral ¢y
nancy she developed sexeral patches of hair on her scalp beg,,, -
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thurd month At this pont, pregnandiol, cstrogen, and 17-ketosterord urine output
was found to he normal for this stage of pregnaney  These determinations were
repeated at antenvals of six to cight weeks and were found to corruspond with the
normal values for prignaney  Gonadotropin values were esseatially normal

Tg 67 —Partal regrowth of scalp hur dur ng the pregnancy of 1 patient with alopectt totalis

Corticosterord determmnation performed two wechs preceding delvery was found
to be + 1 mg  The sigmificance of this Iugh value and us possible relationship to the
growth of scalp hair are a matter for conjecture mnasmuch as thys data merely 1n
dicates hypersecretion of one of the adrenal cortical hormones It 1s significant that
within two months after delnery  the scalp hair which had grown durmg pregnancy
was completely lost  Why did this woman grow hwur during the pregnaney which
she lost within two months following the termunation of her pregoangy? It rs
tempting to attribute the growth of hur to the sterol sex hormones, particularly
the progesterone which 1s produced in huge amounts by the plicenta  Duning the
last trimester of her pregnaney the daly pregnandrol excrction varied from 60 to
85 mg (maximal daily level dunng the ordinary menstrual eyele 1s 10 mg ) The
therapeutic potentialitics of progesterone with respect to hair growth arc heing
nvestigated

Dunng the menopause  the dechining estrogen levels may cause the scalp hart
to become thinner and finer in texture  Dhffuse hair fall sometimes occurring 10
the decade between 50 and 60 may be effectvely chieched by local estrogen munc
tion and by the oral and mtramusculir administration of thyroid and estrogen 1
adequate dosage If the alopeaia 1s of the male configuration and acne 1s prescnt
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the primary factor may be an overproduction of androgens by the adrenal cortex
rather than an ovanan deficiency  In such cases estrogen therapy will not prove
efficactous  In any case, there are varying degrees of tissue sensitivaty to the sex
hormones since the follicular apparatus of the scalp may differ considerably in ts
reactions to the gonadal secretions
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Fig 68 —Facial hirsutsm as a mantestation of the adrenogemtal syndrome  (From
Behrman  Dermatologic Clues to Internal Discase Grune & Stratton  Onginal photograph
by Dr I G Rubin)

Winsaue: and Manning studied a patient with a masculimzing tumor of the
ovany  Therr patient had coarse hair covening the face trunk and arms with as
culine pubic husutsm  Her scalp hair was thn and fine, with recession at the
temporal hairline  Het urinan excretion of 17 ketosteroids in 24 hours was 43 mg
which dropped to 17 mg postoperatnch Roets also cheched the 17 hetosteroid
excretion levels 1n nine cases of tdiepathic hirsutism, measuring the levels at wechly
mtenals during complete menstrual eveles  There was a avelic vanatuon with
mavmum exeretion at the approximate time of ovulation in contrast to the relative
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constanes of exerenon in nommal women, and reaching a level nell above the nor
mal imits  The authors advanced the theors that hirsutism 15 probably connected
with hvpersensitivits of the adrenal cortex to oy artan hormones

II Adrenal Cortex

The effects of the adrenal and pitwitary glands on harr growth cannot be
specifically delineated because the prease mterrelationships of the adrenals, the
pitustary, and the sartous tissues of the body are not clearly defined Morcover,
the functions and modes of nterplay of the ndividual steroid hormones produced
by the adrenal corte< are extremeh complex  In many respects, therefore, 2 full
understanding of how these factors operate to influence hair growth and vanous
physiologic and pathologic states remains to be attamned

The present concept 1s that the secretion of cortisone and other cortical sterod
honmones 15 manly or entirely mediated through stumulation of the ndrenal cortex
by the adrenacorticotropic hormone, this hormone 1s elaborated by the antenor
puuitary  The function of the anterior pitwitary 1s presumably controlled to some
degree by the hypothalamus, which, 1 turn, can be mAuenced by higher brain
centers  The adrenocorticotropic hormone has the specific function of regulating
the actnary of the adrenal cortex It 1s 1n response to the action of this hormone
that the adrenal cortex secretes 1ts steroid hormones

The disect or indirect humoral pathway between the hvpothalamus and 4n
terior prtuitary 1s only one of the ways i which the gland 1s stimulated to produce
adrenocorticotroptc hormone  Another regulatory mechamsm 1molves the adrenal
medulla which, m response to stress, releases epincphrine It 15 now beheved that
epinephrine, reaclung the antenor prtustary via the systenue crrculation, causes 2
release of adrenocorticotropic hormone  However, this effect has thus far not been
found of practical s alue from the standpornt of therapeusis

The cortes of the adrenal gland 1s essential for Iife  Adrenalectomized am
mals die 1n a few davs  Effects of acute adrenal insuffictency, 1n disease or after
expernmental procedures m ammals include blood concentration, low blood pres
sure ] disturb thema, subi 1 , and low basal
metabolic rate There alo may be loss of sodium and retention of potassum 11
most species loss of carbolndrate reseries with hypoglycemma and retention of
ntrogenous products m the blood

Extracts of the adrenal cortex contun several potent substances which mnflu
ence electrolyte water or carbohydrate metabolism to vanous degrees howerer
as demonstrated on small anumals no one of these substances and no synthenic sub
stance possess all the effects of a potent cortical extract  There have been isolated
from the cortey enstalline compounds which are ¢apable of mamtaiming the bie
of adrenalectomized ammals and restoring toward normal the disturbed metabolic
conditions mduced by adrenal insufficiency  These compounds are steroids The
most potent are desoxscorticosterone corticosterone  dehydrocorticosterone and
11 dehrdro 17 hydrovycorticosterone  \Many other sterowds have been 1solited

from thys ussue but most of them have bttle known physiologic actinity and prob
ably but shght influence on the grow th of scalp har
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Cortisone and ACTH are complex hormonal substances capable of affecting
many body functions and many tisswes  Metabolically, they affect electrolyte bal
ance by producing sodwm and water retention, hypopotassem:a, hyperglycema,
and a negative mtrogen balance Both cortisone and AGTH also retard wound
healing and produce moderate elevations of the blood pressure In some patients
1t 1s apparent that these drugs effect excesstve adrenal cortical changes such as
rounding of the face, mild hirsutism, acne, striae of the shin, and, in a few mstances,
seborrheic dermatiis  The hirsutism 1s stmular to that desenbed 1n patients showing
eflects of excessine production of adrenal cortical hormones  In the occasional case
there 15 also a moderate accentuation of loss of hair from the scalp if a tendency to
ward alopecta of the male type has previously existed These effects may akso be due
to an mcreased protein catabolism or to the effects of these drugs on the basal meta
bolic rate  As 15 known, both hormones either may depress thyroid activity, prob
ably via dimimshed pituttary production of thyrotropic hormone, or they may n
crease the sensitivty of the tissues peripherally to thyroid hormone
The chemical structure of the cortical steroids 1s closely related to that of the
sex hormones, in fact, some of the cortical steronds have estrogenic or androgenic
properties and 1n certain abnormal conditions of the cortex, large amounts of estro
gens or androgens may be recovered 1n the urine  On the other hand, the sex hor-
mone prog; has lfe properties 1 adrenal insufficiency 1n small
ammals, whilc other sex hormones such as estrone and testosterone are capable of
inducing shght electrolyte changes similar to those produced by cortrcal sterords
While our knowledge of the identity and of the 17 k ds has
advanced considerably mn recent years, we still hnow very hittle regarding the nature
of the corticosteroids 1 urine  So far, only one corticosteroid, 17 hydroxycorts
costeronte, has been identified 1n urine Unnary corticoids have been referred to
m the literature by various names such as cortin Iike matenal, glucocorticords, and
11 oxysteroids
The adrenogenital syndrome 1s directly caused by an overproduction of adrenal
androgenic hormones and, in contrast to Cushing’s syndrome, 1s usually without
metabolic disturbance It has been found associated with adrenal hyperplasia and
with adrenal neoplasm However, 1t may also occur wrthout any demonstrable
changes 1n the adrenal glands, and tn this event may either be on a purely func
tional basis or, rarely, may bc due to pathology in undetected adrenal rests A
sunilar clinieal picture 15 also produced by certamn ovarian tumors
The adrenogenital syndrome may be subdiuded according to \tilhelm by
means of the sex and the stage of development at which cortical hyperfunction
begims

1 Embryonal (a) Female pscudohermaphrodiism  (b) Male macro
genitosomia precox

2 Postnatal (a) Female wnlization (b) Male feminrzation

The direct causal relation between female pseudohermaphroditism and adreno
cortical hyperfunction ts now generalh accepted, accordmng to Wilhelm  The
adrenal hyperfunction 1n these cases begins n utero, the female embryo being pro
foundly masculimzed with enlargement of the chitons, malformation of the external
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gemtaha and hypertrichosis  These patints are often compelled to shave daih
and have a tendeney to male pattern baldness The body form 1s masculine mn type
short and usually muscular  Female psendohenmaphroditism is almost alwavs duc
to bilateral adrenal hyperplasia although rarcly unilateral hyvperplasia or tumor
has been found  The uninary 17 hetosterord exeretion 1s considerabh clevated and
the enlarged adrenal shadows can be clearly delineated on the laminographic films
following perirenal insufflation

Adrenocortical hyperfunction occurning 1n males during infancy and childhood
1s manufested by precocrous seaual devclopment, rapid giowth and agmmg  The
sheletal and muscular svstems are so far advanced that these boys appear older than
their actual age  the infant Hercules type  Facial and body harr appear, with
deepening of the voice, and sometimes ohesity  The pems resembles that of an
adult

When adrenocortical hyperfunction bemins i childhood or adulthood the
masculinizing effect 1n females 1s less profound than when 1t begins in embryo  The
clitorts 1s but shightly 1f at all enlarged, and the external gemtahia appear normal
When vnlization begins before puberty these patients have a masculine body form
absence of breast development a Jow pitched voice considerable increase 1n body
and facial hair and amenorrhe

When on the other hand adrenal hyvperfunction begins after puberts the
already developed breasts become smaller and flacaid but some evidence of the fe
male contour persists Menstruation 1s scanty or suppressed  Obesity 1s not un
common

Vinlism may be assocated with adrenal tumors with adrenal hyperplusta
and also with cortan pituitary and evartan tumors  On the other hand unlism
frequenthy occurs without any demonstrable pathologic changes exther in the pitwd
tary ovanes or wn the adrenal glands These women are usually young often
obese and their chief complamts arc iclated to increased facial and body hair
Thorough mestigation of these patients fails 1n most cases to reveal defimte e
dence of any gross endocrine lestons  In a munority however the ummany 17
ketosteroids were elevated suggesting adrenal hyperfunction  Salmen has de
scribed this group of patients as the arrhenomimctic syndrome  The paradonical
featurc of some of these cases 1s that while the In potrichosts 1s masculine mn pattern
(1n some instances being so marhed as to require daily shaving) thts does not neces
sarily interfere with the normal reproductne physiology  Several of these women
have become pregnant and have gien brrth to normnl children

IIT Picustary Gland

The efects of the pituitars gland on the growth of scalp hair are pnmanh
duc to the action of components of 1ts anterior Jobe

The pituttary gland espeaially ats anterior lobe sceretes hormones which are
one of the major correlatnes of the endocrine svstem It 1s these hormones wlich
stimulate the actnaty of the adrenal cortex  The latter would waste awny should
sts piturtany nourishment be denied  Farlure of the 1drcnal cortes to tunctton mght
be due erther to the exhaustion of the adrenal stself or to the dimmshine power of
the adrenotropic action of the anterior lobe of the prtustary
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A number of factors are concerned 1n the action of eatracts of the anterior
lobe (1) a growth factor which influences the development of the body, (2) a
factor which stimulates the growth and maturation of the ovanan follicle, which
m turn bring on the changes charactenistic of estrus (3) a factor which causes
luteimzation of the ovanan follicles, (4) a factor which 1s necessary for normal
thyroid development and function and which, if present 1n excess, produces hyper-
plasia of the thyroid with hyperthyroidism 1n both the rat and the gumca pg In
addition to the above factors, whose 15 blished, e ! evidence
mdicates the presence of other principles Among these s adrcnocomcolroplc
hormone (ACTH) which stimulates the adrenal cortex

Hypersecretion of vanous anterior piturtary fractions results in acromegaly
and 15 ch 1zed by the tion of various parts of the body The pitw
tary atself becomes enlarged and develops an eosinophil adenoma of 1ts antertor
lobe  There follows a gradual enlargement of the hands and feet, the bones, the
cutaneous tissue, the tongue and lips  The size of the hair papillae increases, the
follicular orifices are amphified while the sebaccous and sudoriferous glands become
hypertrophied  The hair of the body m both sexes becomes coarse, wiry, greasy,
and thich At the same time, patchy alopecia involves the scalp, spanng the lateral
and posterior margins  The fingernails become thick and bnttle, and the shin be
comes free of its substructurc and may be hfted 1n folds between the thumb and
forcfinger When the scalp tself 1s thrown into thick folds, rescmbling the furrows
of a plowed field, 1t 15 techmcally known as cutis verticss gyrata, but in popular par-
lance bulldog scalp

Cushing’s syndrome 1s duc to lesions imolving the pitwtary gland, often a
basophil adenoma of 1ts anterior lobes, with secondary mvolvement of the adrenal
cortex A smular picture may also be produced by primary lesions of the adrenal
cortex The problem of ctiology 15 less confusing when 1t 1s realized that Cushing’s

d 15 t an of increased elaboration and secretion of
adrenal sterouds The c‘(crﬂmn “rate of 17 ketosterowds goes hand 1n hand with the
degree of masculinization Thes discase affects women primanly and 1s charac
tenzed by hirsutism of the face and body accompanted by a thinming of the scalp
hair particularly over the vertex and tempotofrontal regions  The shin assumes a
dusky color, and red brown, or purple stnae distensae appear on the abdomen
The shin also becomes dry and scaly brwssing casily  From the anhles to the hnees
on the anterior aspect of the legs and shin 1s thin, shiny and subject to diffuse
browmish or bronze pigmentation  Other fentures of the syndrome melude hyper
Yension, rounding of the face butlalo obesity osteoporosis acne hyperglycemia
and increased excretion of C;, omsterowds 1n the unine

diseasc 1s a cond, causcd by hypopituitanism with the mvolve
ment and consequent dysfunction of the thyrod adrenal and sex glands The
scalp hair dulls and becomes drv scanty and brittle  The outer half of the eye
brows falls out and the pubic and anallary growths are completely lost  In these
cases, as well as i piturtary deficlency dwarfs m whom both the adrenal cortices
and ovanies are atroplicd panhyvpopitwitarism and pitwitary cachexia Addison’s
discase and hypathvrondism the excretion of 17 hetosteronds 15 extremely low or
absent
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Hypopitustarism i human beings acts very much as it does 1n dogs  When
the anterior lobes were removed from young dogs the hair became stiffer, exceed-
mgly dry, and tended to fall out sn patches In mice and young dogs fed the whole
gland or injected with the growth hormone secreted by the anteror lobe, the fur
grew smooth, thick, and glossy and remauned this way even at an age when shag
giness 1s normally to be expected

IV Thyroid

The thyroid gland regulates the basal metabolic rate and therefore aflects body
growth  Hyperfunction results 1 Graves' disease or exophthalmic goiter  The
skin 1s thin and smooth to the touch, the palms of the hands are warm and most,
mn contrast to the damp, cold handelasp of the neurotuc There 1s a diffuse pig
mentation, particularly of the eyehds and abdomen, and where thyrord heart dis
easc has developed, the shin becomes salmon pmkh  The scalp hair 15 usually
abundant but fine m quality, ghen to premature graying  However, McCarthy
calls attentton to a study of 111 cases of exophthalmic goiter, all of whom suffered
from either partial or extensie alopecta  Sabouraud went so far as to state that
some cases of alopecta were directly duc to hyperthyroidism  Although there 15
some factual support of this obsen ation, the reverse is far more frequently the case

Thyrotd deficiency may begin carly 1n fetal kfe and result sn cretimism  The
disease marhs 1ts victims with a flat bridged, broad nose with wide nostrls, thick
Lips held far open for a protruding tongue, a dry puffiness of the face, spadelihe
hands, supraclavicular pads of fat, and a bulging abdomen Dwarfism and idiocy
are concomutant features The scalp of the cretin 15 abrormally dry, and har
growth 1s scanty with a tendency ta loosen at the shghtest tractton  Basinger could
produce cretrusm with ats attendant changes 1n the pioscbaceous system m more
than 50 per cent of thyrodectomized rabbits Their hawr became very dry and was
casily pulled out  Only a hmited number regained normal coats even with thyroid
therapy

A subnormal function of the thyreid gland acquired after birth results n
myxedema with ats thickemng of the shin 1ts blunting of the senses and mtellect,
1ts labored speech duc to an edema of the tongue and bnttle, striated nasls  The
skin becomes pale, coarse, and so dry and scaly that 1t frequently exfoliates as a fine
powder  Areas of yellowsh brown pigmentation may be found on the face, nech and
forearms  The scalp hair bccomes coarse, dry, and lusterless, and falls out untl
there 15 only a scanty amount coverng the scalp  The pubte and aillary growths
may disappear entirely  Hair fall may occur as a nbbenlike band at the forehead
and back of the nech Hypothyroidism 1s often associated with alopecia arcata,
ophiass, or frontal band alopccra Histologic studies of myxedema reveal atrophic
changes 1n the thyroid glands  The shin shows a relatie hy perheratosis with some
keratotic plugging of the hair follicles and sweat ducts  There s also some degree
of thickening and obhterative change in the smaller blood vessels

Vv Parathyroid
Deficiency 1n the hormone production of the parathyroid gland Jeads to tetany,
a disease caused by hypocalcemia with ncreasing neuromuscular srntability and
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eventual spasm  Chronic or latent tetany may be assoctated with ectodermal
trophic changes which include atrophy of the nails and a diffuse thinming of the
hair  Total alopecia may occur during acute exacerbations of the chromic type

NUTRITION

At the present stage of our hnowledge, 1t can only be sard that dict exerts a
definite mfluence on the scalp and har  What specific components in the diet are
of greatest importance 15 still a matter for speculation and future research

Carbohydrates 1n excess are d d 1n many infq disorders of
the scalp as well as 1n the seborrheic state  Speafic changes in the scalp due to
excess or fack of carbohydrates are unknown

Fats play a role in the proper function of the sebaceous apparatus In this
respect, the expenimental work of Pollicard and Tritchovitch 1s enlightening  These
authors showed that scarlet red, when given by mouth together with food, produces
wital staining of the depot fat in the subcutaneous tissues and omentum, the com-
position of this stored fat depending very largely on that of the lipids ingested Tt
was observed, howeser, that the tissuc fat disappears, and with 1t the coloring dye
These authors demonstrated, moreover, that the cells of the scbaceous glands nor
mally elaborate their fatty secretion from the fatty acds circulating m the blood
This 15 a process of true cellular actnaty  However, these cells are also capable of
taking up the lipid particles that eirculate m the blood, especially after digestion
These particles, unlike the normal sebaccous secretion, are colored after ingestion
of scarlet red ‘They are found extending to the periphery of the gland, m close
contact with the capillaries, the normal sebaceous fat, in contrast, 1s localized m the
center of the gland, near the duct Thus, the normal function of the sehaceous
glands 1s adipogenests, the manufactured fat having a special composition of 1ts
own Under certain conditions—for example, i animals after hyperalimentation—
the sebaceous glands assume the function of adipopews (fat fixation), m which
case the fat tahen up directly from the blood may be of the same character as the
ingested fat  These observations make 1t easy to understand how the normal scha
ceous secretion may be altered either by an excessive intake of fat or fat forming
foods, or by ingestron of special forms of fat

Burr and Burr found that unsaturated fatty acds are essential for the proper
nutntion of rats Young rats placed on a diet extremely low 1n fat, and therchy
lacking certain essential fatty acids, soon mamiest scveral charactersstic abnormal
ties, namely severe dandruff, scahiness of the feet and tail, retardation of growth,
Ppurpura, h and p death Ad of very small quantities

of the essential unsaturated fatty acids or their esters results in the rapid disappear-
ance of all signs of the fat deficrency disease No such beneficial effects follow the
mngestion of saturated fatty acids cven i large amounts  Sumlar obser ations were
reported by Hansen and Wiese  When very young dogs werc gnen a dict low mn
fat (013 per cent) which furmished only 1 per cent of the total calores but which
otherwise normally included all the neccssary vitamins 1t was noted after about
threc months that the skin of the animals became dry and the hair dry and coarse
This was followed by a definite flaky desquamation with large scales and fine scurfy
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specks appearing over the entire body, but most marked on the ventral surface
The skan and hair of the litter mates recenving 28 per cent of their calonies as lard
i the diet remamed clear and soft  Comncidental with the shin changes, marked
differences 1n the degree of unsaturation of the fatty acids of the blood serum were
demonstrated  The most marked change 1n the odine number of the fatty acids
was found in the acctone soluble fraction the average value being 839 for the
ammals recening pracncally no fat, in contrast to 118 7 for the dogs getung lard
in the diet These changes 1n ammal skin and hair, due to deficiency of unsat
urated fatty acids, have not been demonstrated tin human beings {sce Squalene,
page 5%)

Fig 69 —Influence of dictary fat on the skin of dogs (Courtesy Urbach Skin Dis
eascs, Nutrition and Metabolism Grune & Stratton  Onginal photograph by Drs A E
Hansen and H F Waese )

Proteins are hnown to have certam effects on the scalp and hair  Amuno acid
and protein preparations may be convemently divided into two general classes
(1) mixtures of those ammo acids considered essential to hutnan nutntion that arc
used to combat protein deficiency imposed by severe illness or starvation, (2) ndi
vidual amino acids that may be used for specific therapeutic purposes

Preparations 1n the first class mclude (a) hydrolysates of protein or sources of
protein prepared by various methods of artificial digestion designed to provide ade
quate amounts of the essential amino acids and (b) ruixtures of synthetic amino
acids  Preparations in the second class include ammo acids such as aminoacetic
aad (glycine)

keratin contams a higher proportion of cystine than 15 found m most other
protems and thus a higher content of sulfur  Where there 15 a considerable degrec
of scaling trom the scalp and body (exfolatne dermatitis) 1t may be necessary
to ncrease the ngestion of sultur contaring amno acids (cystine methionme)
Specific mmplications with reference to har growth and protern nutrition n man
are not possible as yet although Hegsted reported an mcreased need mn chickens
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for certam ammo acids (glyane, argimine) when rapid feathening was a breed fea-
ture  Urbach also described a charactenistic dermatosis whicl makcs sts appearance
m young rats hept on a diet 1 which the source of protem consists essentially of
unheated and uncoagulated commercial dried egg white  The imtial symptoms
consist of a dermatitis which 1s at first confined to the gromn, genitaha, neck, and
the area around the mouth As Gyorgy pamted out, this 1s almost completely
analogous to intertrigo 1n infants, which 1s commonly one of the first mamfestations
of seborsheic dermatiis  After this imitial phase, brown, adherent scales of varying
size and thichness make theu appearance, being generally confined to the back
Gyorgy stresses the similanity between these lesions and the cradle cap” of sebor-
theic dermatitis 1n mfants (page 238) The pigmentation of the scales 15 a result
of their lugh fat (cholesterol) content In later stages, there is a generahzed
erythematous, scaly, greasy, pruntic dermatitis which resembles the exfoliatne
seborrheic dermatitis seen 1n adults or 1ts counterpart 1n infants erythroderma
desquamatnum (Letner's disease) The dermatitis involving the eychds of the
ammals creates a picture commonly hnown as * spectacled eyes " The epidermis of
the rat 15 shed mn thin scales, large and small, which, because of their rapid and
continuous production, become devoid of fat and therefore colorless  Generalized
alopecia often occurs  In black and piebald rats the coat shows signs of depig-
mentation, the hair turming brownish or even gray  Microscopic examination re
veals extensne hyperkeratosss, some parakeratosis, acanthosss, and edema  There
1s an excessive amount of sudanophulic fat 1n the hyperkeratotic lamella, according
to Sullinan and Nicholls Admmnistration of biotin results in restoration of the 1n
tegnity of the skin as judged by gross and microscopic inspection  Recent studies,
as yet unconfirmed, 1ndicate that mgestion of large quantities of gelatin may also
mfluence hair fragility and growth

Vitamun deficiencies may affect the scalp  The term witamin A has been
apphied 1o several substances and mixtures of these substances which produce a
specific demonstrable physiologic effect There are at least five substances which
produce this charactersstic response n the ammal body  These are vitarmun A 1t
self, and 1ts precursors, alpha, beta, gamma, carotenc and cryptoxanthin  The
Precursors of vitamin A arc produced 1n plants, and m most animals ingestion of
these substances results m the formation of varying amounts (dependmg on the
species of animal and the precursor fed) of vitamin A

Changes 1n the hair and nails may be observed 1n cases of severe avitarminosis
A According to Pillat, the changes 1n the hair may be listed 1n the following order
depending on the severity of the case first, the har loses 1ts sheen and luster and
shows signs of dryness then, if the autamunosts becomes more pronounced  the
harr begins to fall out or to blanch These changes are apparently caused by
atrophy of some hair bulbs and by cystic degeneratson of others

‘The principal microscopic changes n the skin and scalp due to vitamin A
deficiency consist of superficial hyperheratoss of the epidermis extending into the
mouths of the pilosebaceous follicles  Subsequently this follicular hyperheratosts
becomes so pronounced that the orifices may become partly distended by a bulbous
mass of keratin althoush the hair continues to grow and the schaceous glands may
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remam normal If the heratimzation progresses further, the follicular onfices be
come widely distended and the growth of harr 1nd the outflow of sebum are defi
nitely impeded  Eventually this process leads to the formation of a distinet plug
consisting of a stratified mass of keratin, the hair follicles then become completely
disorganized and the attached scbaceous glands atrophy  Steffens and associates

1 1n producing e} Ily the Jesions of vitamin
A deficiency mn a hca]th) human subject, and Mouh Sullivan and Evans, and others
have induced heratotic plugs m the hair follicles of rats  Moult points out, how-
ever, that cessation of har growth and atrophy of individual scbaceous glands are
caused, primanly, by the mechanical obstruction presented by the Leratotic plugs
that fill the hair follicles

Lo o PO NN S

Fig 70 —Hyperkeratosis of a hawr foll cle 1 vitamin A deficiency  (Courtesy Sutton and
Sutton  Duseascs of the Skin  Ongunal photograph by Dr Chester N Frazier )

On the basis of the clincal 1nd hustopathologic sumlanity between these desma
tologic lesions and other dermatoses characterized by follicular hyperkeratosis 1t
has been claimed that heratosis pilans, ichen spinulosus, and 1chthyosts follicularts

are merely descriptne terms for the same of
A Moreover, there 15 some evidence that other hyperheratotic, parakeratotic, and
dysk 1 such as heratosis folliculants (Daner’s discase), pityriasis

rubra pilans, wchthyosis folliculitis heloidal 11 Reratod; of the palms
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Fig 71 ~Photomicrographs of sections of slan from rats mainta ned from brth on a
dectdeficent i vitamn A Note the progress ve kerat n zat on and d stent on of the foll cular
orfice A Rat killed at age of 23 days B Rat k lled at age of 55 days € Rat killed at age
of 85 days (Courtesy Urbach Skin D seases Nutr ton and Metabol sm Grune & Stratton
Or ginal photograph by Dr F H Moult )
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and <oles, Leratosis blennorrhajtea xeroderma prrmentosum  leuhoplahia and
Lrawrosis vulvae may be caustd, at least in part, by a dvsfunction in vitamin A
absorption, transportation, and utihization

Hypenitaminosis A mav also affect the scalp  Early signs of excessne vitamm
A mtake include sparse, coarse hair, loss of the evebrows, and a scalv, rough skhin
Sulzberger and Lazar reported a case of hyperuitanunosis A i an adult  In add:
uon to the other changes considered tvpieal of this symdrome, their patient mam
fested coarse, bnittle, and dry hairs 1n the scalp avillan and pubic areas  The hairs
were easth removed from their attachments and those comprising the evelashes and
cvebrows were almost entirels gone  One of the most stnhing features of their cace

Fig 77 —Avitamunosis A with keratosts pilans tspe of lesions affecting nech and ocamtal region
of scalp  {(Courtesy Dr F Reuss )

was the undenable resemblance between the shin changes presented by this hvper

sitamunotic state and those characteristic of hypottaminosis A A partial explana

tion of this paradox was advanced by these obsenvers i their comments concerning
the relationship between the thyrod gland and vrtimm A \fost persons with
hypothyroidism also have low v\itarmn A levels and high carotenowds and 1t 1s pre

sumed that thyrord actinity 1s needed for the comersion of carotene to sitamun A
Sulzb - ” * oo
may

by tb, o

sistence of high hipid levels and hypotharoid svmptoms * Of nterest aho 15 ther
postulation that thyrotropic hormone may be counteracted 1n some manner by
satamin A
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Vitamun B deficiencies may show muld, associated scalp changes  Anboflavinosss
15 often associated with sebaceous dysfunction and the ol glands react with mncreased
oilness and scaling of the sites mvolved 1n the scborrheic state (nasolabial folds, scalp
margns, ears, sternum)  Later on, filiform excrescences and sebaceous plugs may be
observed at the same sites  The effects of pantothenic acid and para aminobenzoic
acid on the harr are discussed under the heading of Pigmentation {page 76}, and
the changes reported following use of vitamuin B;» are mentioned under the heading
of Seborrherc Dermatiis (page 242)
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CHAPTER I
NORMAL SCALP, HAIR PREPARATIONS, DERMATITIS

1. CARE OF THE NORMAL SCALP

Care of the normal scalp and 1ts hair 1s the day to day attention which we give
our scalp and hair to maintain 1ts health and to increase 1ts beauty  This defimtion
would therefore not only mclude the usual brushing, combing, and cleaning, but
also the cutting and wavng, the appheation of lotions, fixatises, and straighteners
which have been developed to satisfy the hawr fashions of the day

S0 many questions have been rarsed about the values of the many things done
to the scalp and hair, that 1t scems worth while to recaprtulate under a single chap
ter heading the sum of our nowledge about these subjects even though much of
it might appear elementary to the trained dermatologist Frequently the truths
which seem most evident to the physician are those which he fails to call to the
attention of his patients, crroneously beheving that everyone must know as much
as he about such everyday subjects Nothing could be further from fact A mass
ot old wives' tales about the carc of the hair 1s our natural hentage and only the
replacement of these fairy tales with the discoveries of modern scientific expert
mentaton will serve to free us from pasaing on such fantasies

BRUSHING

The mplement chosen to brush the hair 15 just as important as the manner tn
which the brushing 1s to be performed  The one charactenstic which these brushes
should have without fail 1s the ability to undergo frequent cleaning without njury
The bristles should be well spaced to allow washing to free accumulations of dirt
at therr base and should be set i frames able to withstand soap and water  Lac
quered or polished wood 1s not sansfactory because repeated smmerston causes the
varmsh to disappear, leaving the porous grain to absorb foreign matter  Metal
frames arc preferable though unattractive but best of all are the ones morc rc
cently manufactured of pastel colored plastics which scem capable of taking all
lands of physical pumshment Brushes should be washed in soapsuds and water
regularly whether they show signs of seil or not  Natural bristles, when mmmersed
too frequently may hecome soft and too yielding to have any value as a medium
for brushing the hair  Nylon bristles aie more resistane They may be wiped dry
immediately after washing, while natural bristles must be allowed to dry in the sun
or near, but not too near, artficial heat It 1s unnceessary to use boiling water for
antisepsis of one s own brush shen the scalp 1s 2 normn! healthy one and the brush
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has been used by onc person onlv  When frequenting a beauty shop, however, one
should 1nsist upon the use of a sterilized brush which 1s brought into the booth
wrapped 1n a sterte contaner  Since one prevalent theory 15 based on the premuse
that dandruff may be transmitted by a microorgamsm, nsstence upon sterle
mplements 1s merely a normal precaution and reputable shops have long made
this a practice

Brushing should be performed regularly mght and morming not because a
hundred brush strokes each time were thought by our grandmothers to evoke
luxuriant heads of hatr, but because 1t aids combing by unknotting tousled hare
a gentler fashion than the comb, and because 1t P Iy affects the
of the scalp  The hair should be divided into strands and brushing should begm
near the bottom of each strand, which 1s held firmly between the thumb and fore-
finger When a two or three inch sector at the end of the strand seems to have
been freed from all snarls, the hair should be grasped several inches higher and
brushed down as before This process should continue until finally the brush 15
allowed to begin at the scalp and sweep down the entire strand of hair to ats end
without encountering any tangles Careful treatment of this nature excludes the
breaking and tearing out of individual hairs by too hasty and too violent strains on
their tensile strenath  Such procedures are, of course, for long hair  Short hair
may be brushed directly from the scalp The therapentic value of brushing 1s the
exercise which 1t gies the scalp by pulling at it, no matter how gently As with
massage, this action may affect the peripheral circulation of the scalp by producing
temporary vasodilatation  Recent observations purport to show that exercise which
mvolves bending or keeping the head in a posttion Iower than that of the rest of the
body 15 just as effective 1n producing capillary vasodal as brushing was thought
tobe  For this reason lying for peniods of time with the feet well above the level of
the head causes a temporary redistribution of the blood supply both to the scalp
and to the face

Although brushing of the normal scalp 1s of some value, 1t must be modified 1n
diseased states imvolving the hair  Where the hair 1s of decreased viability and 1ts
attachment 15 less than normal, frequent and vigorous brushing may increase hair
fall and result in further damage to the malfunctioning har  Under such condi
tions gentle massage of the scalp and the discontinuance of daily, vigorous brushing
are advised

COMBING

Combs are employed not only for unsnarling tangled hair but also for the
essential parting of the hair and ats arrangement  No matter of what materal the
comb 1s made—whether nony, shell metal or plastic—the tecth should be evenly
spaced and separated sufficiently to make thorough cleaning between the teeth not
too arduous a tash It 1s important to see that the teeth have rounded, blunt cnds
to avord accidental scratching of the scalp since we now know that many diseases
of the scalp would not have been transmitted without an witial traumatic excona
tion or abrasion which simphfied the subsequent processes of 1rntation sensitiza
tion and mnfection
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Since combs are used even more frequently than brushes, both men and women
carrying them about i pockets and pocketbooks, 1t 1s most umportant that therr
cleanliness be mamtained and that no borrowing whatsoever be tolerated  As with
brushes, soap and water are adequate detergents A small nailbrush may be used
to clean between the teeth to be certain that all grease, dandruff scales, and aty
dust and grme have been removed  Sterhzation mny be assured by using weak

olutions of alcohol or ammonia

CUTTING

The only reason for cutting the hair 1s to add to one s comfort and to heep up
one’s appearance  The old fashioned notion that frequent cutting of the harr and
even shaving the scalp would augment 1ts thichness has long since been completely
discarded  The source of this fallacy must have been the gardener’s successes at

cutting bach  rosebushes and other shrubs to make them grow more successfully
The hair of the head which the naked eye discerns 1s fully developed, so no shaving
or cutting can possbly affect the rate of 1ts growth or influence s thichness  Only
elements which reach the hair while st 1s still 1n 1ts follicular sheath ean affect 1ts
health  Both Bulliard and Trotter went through painstaking research to prove the
scientific fact with which they were both perfectly well acquainted no part of the
bair shaft above the surface of the scalp 1s capable of independent growth  All
growth develops within the follicular sheath Perhaps the misconception arose be
cause the rate of growth 1s more easily observed after cutting the hair short, but
Strangeways after carcful tming and measurement, also concluded that the ultimate
length and texture of hair remains unaltered by simple cutting

SINGEING

When the ends of otherwise healthy hairs spht, there 15 no cause for concern
The multiple concentric layer structure of each hair with its cortex, medulla and
horny outer sheath may separate at the end each set of cells forming 1ts own termi
nation dnaded from the others If this 1s objectionable 1t 1s only necessary to cut
the hair shaft above the section which has already shown signs of separating There
1s no sctentific value whatsoever in smgemg the hair with a wax taper It 1s true
that the flame elimnates the spht end but 1t also chars the hatr shaft and tends to
dry it hugher up  Microscopie examination reveals the charning of the mner layers
of the hair far abov e the point where the cuticle has been singed

The unscrentific notion that singeing 1s preferable to cutting was cngmally
based on the erroncous belief that the entire hair 1s constantly nourished by a hfe
gwing flud which flows through a hollow canal 1n the hair shaft  These pseudo
screntists thought that cutting would open an end of the capal and through this
ortfice the nourshing flud would be lost with resultant death of hawr  Singemng
they believed would weld the end 1nto a closed terminal pone which would act as
a stopper to the vial of nutnitne elrar  Since as stated above the bair shaft with
which we are dealing 1s to all intents and purposes a matured appendage beyon
the scalp surface and not an anmated one this whole theory 1s nothing but prim:
tive folklore
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SHAMPOOING AND WASHING

Sh g was \} ded for the purpose of cleansing the hair and
scalp, and thxs shculd still be 1ts primary objectine  However, when one reads the
advertisements for a constantly growing list of new shampoos and ones ‘ brought
up to date,” we read not of their detergent and grease dissolhing value, but of their
ability to leave the hair with 2 lustrous sheen  In other words, mnstead of just
cleansing the hair shaft of all foreign matter, the advertisements brag that the
shampoo adds to the glory of milady’s tresses  Actually, the new synthetic deter-
gents now being used mn shampoos are such efficient cleansing agents that they
actually remove the natural oils m the hair too completely To prevent this over-
cleansing, various ols, lanohn, and egg yolk are added to dummsh the detergency
of the shampoo The proper treatment 1s to cleanse the hair and scalp first and
then, after the shampoo 1s completed, to add to the hair an appropmate oil to put
the har bach into condition with regard to manageability and luster

There arc always questions about the advisability of frequency 1n washing the
haw, particularly hair which s characterized as dry * As a general rule, once
every five days 15 ample when the hair 1s not excessively oily, although the more
often 1t 15 washed, the better 1t 15 for the hair and the scalp Some believe that
once every ten days 15 suffictent for the greasy head, and once every two wechs for
the dry  If dried properly, and subsequently treated according to the type of scalp,
1t 15 believed that the har may be washed with impunity as many times as one has
the energy to doso  Proper drying does not mean rubbing the wet hair briskly wath
a towel Experimentation has shown that the tensile strength of hair when wet 1s
considerably lessened, so rather than risk breaking the hair, 1t should be exposed to
heat, preferably that of the sun although a warm current of air propelled by the fan
of a hand dryer 15 also adequate The quisitional dryers which completely cover
the head must be (ull Iated since overh will mjurc the hair by exces
sne drying, rendening 1t bnl(lc, with the danger of damage when exposed to brush
and comb

The 1deal shampoo should cleanse the scalp without either wrnitatng the epr
dermis or causing excessive reduction of sts natural ol A shampoo with too alka-
line a reaction or one with too great detergency will dry the hair and makc it battle,
instead of Jeaving 1t soft and lustrous  Since shamg are d fically to
remove all forergn matter, they must not themseh cs produce, esther alonc orin com
bmation with water, any msoluble precipitate remaiming on the hair shaft  And
lastly, for purcly psychelogic reasons when combined with water they should evohe
an nstantancous creamy lather  When dc\ rlopmg a shampoo formulz 1t 15 un
portant to ber that the 4 15 a sub which cleanses
the hair and the sealp and that no one should expect a product which will effec
tively 1 a discased d All shamp except those characterized as
‘dry’ depend upon the addition of water Hard water should be avouded for
shampoos or, 1f no soft water 1s available 1t should be treated until it becomes soft
So called hard water * 1s water with a sufficiently high muneral salt content to inter-
fere seriously with the lathering of soap  If the salts present are merely the car-
bonates and bicarbonates of caleium botling will precpatate them, but if chlornides
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and sulfates of magnestum and calcium are components, boling 1s no help and the
water will reman “permancntly hard”  When thes type water 1s employed, 1t pre
cipitates the soap because of the chemical interaction of the caleium and magnesium
with the fatty acids forming nsoluble soaps  They leave deposits on the hair shaft,
thereby dulling the hair, and the scalp becomes irmtated by the action of these
precipitates

When soft water 1s totally unavailable, the permanent type of hard water may
be softened at home by distillation A Permutit system for home use has also been
made available, but the simplest expedient 1s to add a 1 per cent solution of
Calgon, a sodium he<ametaphosphate  To test whether the water supply 1s soft or
hard one need only to shake up the same amount of soap solutton in two test tubes,
one filled with the questionable water and the other with distilled, and compare the
subsequent lathenng  For the water to be suffi 1y soft to usc in shamp the
lather should persist for a minimum of two minutes after agitation

The best sources of soft water are ran, which 1s usually pure but may become
contaminated passing through smog or being collected 1n unclean re les, and
distilled water, which 1s the condensation of steam ansing from boiling water Water
from subsurface springs which becomes purnfied as it wells through the soil, which
acts as a filter, and water from artesian wells may have sarying degrees of hardness,
and whereas 1t 15 pure treatment may be required to soften 1t

2. HAIR PREPARATIONS

The number of preparations designed for use on the hair and scalp 15 so great
that 1t would be necessary to devote an entire volume to completc coverage of the
subject  Accordingly, I have atiempted to confine this chapter to a discusston of
those preparations both 1n widest usage and of greatest importance to the physician
Typical examples and formulas of the various types of hair preparations are listed
in the formulary contained in the Appendix of this book. The reader mnterested
n the of the ch 1, ph logic, and cosmctic formulation of the
vanious products 1s referred to the excellent texts of de Navarre Harry, Thomssen,
Poucher Winter, Goodman and others

SHAMPQOS

Three tvpes of shampoos have been developed, all obtamable 1n hquid or solid
forms These are the soap shampoos, the dry shampoos and the soapless shampoos

Soap Shampoos

A shampoo 1n powdercd form 1s composed of varying componcnts such as
foaming agents, saponin, together with such alkaline materals as sodium carbonate,
borax, sodum sesquicarbonate and trisodium phosphate  These compounds factl
tate sapomfication of the sebaccous secretions and act as water softeners at the
same time  The product may be scented with various oils such as lavender and
rosemary, or be perfumed by eau de Cologne and the artificial musk, xylo]  Somc-
times henna powder up to 5 per cent of the total bulk 1s a component added to
ighlight dark hair, and the dried flowers of camomile are supposed to gine com
fort to blondes, but this 1s highly problematic
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Soap shampoos 1n ligind form are far more popular because they are stmpler
to handle  These hiquid shampoos are prepared in two ways  Either suitable ails
are saponified wath an alkali and then diluted with distilled water, or a quantity of
soft soap 1s dissolved in water or 1o a mixture of water and alcohol  One of the
more popular 1s coconut e, because its soap lathers luxuriously and forms a clear
solution when diluted with water Liquid soaps made of coconut ofl are quite
drying and imitate some scalps Olne o1l soaps are preferable from a dermatologic
point of view, but used alone they do not lather very well  Soaps made of a com
bination of the two oils seem to be a particularly happy solution  Other natural
ails which may be successfully employed are almond, arachus, castor, cottonseed
Imseed, palm kernel and palm nut, peach herncl, and soy bean oils  The alkaline
content 15 usually provided by p sodium, or stnce these form
the only salts soluble 1n water
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Fig 73 Fig 74
Fig 73 —Left Hawr coated with dirt and grease  Right Same hair following shampoo
(Courtesy Mr R Reed and the Tom Co )
Fie 74 —Left Hair cleansed by means of bar soap Right Same harr following hquid
shampoo  (Courtesy Mr R Reed and the Tom Co )

Dry Shampoos
Dry shampoos arc so called not because they are not hiquid, but because no

water 1s present in their composition  They are actuallh dry cleaners for the hair
and usually contam carhon tetrachlonde or alcoltol both of which dissolve fars
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Because the hair dries rapidly as the solvent evaporates after the grime has been
removed with a towel, such shampoos are particularly suitable for imahds  Re
peated usage, however, might prove harmful since industrial methylated spint or
1sopropy ! alcohol majy be a scalp irritant on repeated use  The fumes are also quite
toxic on inhalation  Shilled operators are required to handle the rquids, which are
excellent solvents, but they should be recommended for infrequent use only m
special mstances

Egg Yolk Shampoos
One of the very few folklore formulas which has proved 1tself effectne when
cheched by modern science 1s the egg yolk shampoo of our grandmothers Egg yolk
hol ol, a sub thought to be of value 1 mamtamng the quality
of harr The egg yolk has another advantage—being an excellent emulsifying
agent, 1t serves to emulsify the oils on the hair with water thereby permitting them
to be readily removed by ninsing

Soapless Shampoos

In comparatively recent years new types of detergents have been developed
which are used m shampoos These substances may be diided into two broad
classes—the salts of sulfonated fats or oils, such as the ammonium salts of sulfo
nated castor oil, and the salts of sulfonated fatty alcohols such as the sodtum salt
of sulfonated lauryl alcohol  The latter types are newer and have some adsantages
over the sulfonated fats  Both types have a distinct advantige in that their caloum
and magnesium salts are soluble and therefore may be used with hard water The
fatty alcohol type may be used 1n a neutral or even aaid solution The mam dis
adyantage of shampoos made of such substances 1s that they are so efficient as
detergents that they 1ctually clean the harr too well, remosing almost the last trace
of o This leaves the hur dry bnttle, and harsh  To obuiate this occurrence,
vanous substances such as egg yolk and ois of various types are added to the
shampoos, therr mam function being to decrease the detergency in order to lease
1n the hair a residual amount of the natural erls

The commercal category of sulfated fatty alcobols’ or sodim lkyl sulfates
15 a msnomer  They are not true sulfonic dernatnves of the fatty alcohols but
rather sulfuric acid esters as evidenced by the formula RCH, O -SO,0 Na

Sodm lauryl sulfate 15 being marketed at half strength to add to 1ts bulk
The customer actually needs onby one fifth of an ounce for a shampoo but would
be discouraged to see his money being spent for so small an amount of powder In
order to satisfy the unschooled patron, the bulk 1s increased to half an ounce per
shampoo by adding some harmless mgredient as a diluent  Just as the customer
requires a minumum bulk for lis monev so does he require good lathenng for 2

p Psy chol lly the has been convinced by years of advertis
1ng that 1t 15 the lather which does the cleaning—which 1s relatiely true about soap
but totally unrelated to the detergent properties of soapless shampoos Since
sodium laursy! sulfate 1s less than 1 per cent soluble in cold water 1t 1s really not
satisfactory for a liquid soapless shampoo  The problem has been solved by utlzing
the viscous yellowish brown triethanolamine salt of Iwunl sulfate m a concentrated
aqueous solution with water and perfume
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In addition to the above, Sapamine, an acid soap, has been developed from the
Iigher fatty acid 1n comjunction with cthylene diarmmne, 1€, diethylamine-ethyl-
oleylamide [CH, (CH.)s, CH = CH — (CH,); — CO- NH — CH, — CH, N
(C: H;),], a less expensive product with effective emulsifying properties

The sulfonated oils are a group of oils which have been treated with sulfunc
acid or other sulfonating agents and then neutralized  Sulfonated castor and olve
olls are usually included and prove to be good wetung agents, detergents, and
emulsifiers The muxture of these sulfonated ouls 1s preferable to either one used
alone since castor o1l 1s 00 sticky and the sulfonated olsve oil 15 too thin  One of
the main ok to the sullc d oils 1n contrad to the sulf d
aleohals 15 that they produce practically no lather These preparations are often
referred to as soap substitutes because they are well tolerated by the sensitne skins
and scalps of 1ndnviduals who are unable to use ordinary soaps

In looking for chermical products which would nat have these faults, the con-
densation products of high molecular alburmns combined with hagh fatty acids
proved to have remarkable detergent and foaming charactenistics  ‘There 15 one
soapless product which reacts shightly acid, pH = 60 It 1s not too exaggerated a
degreasing agent, leaving the hair in a soft, slky condition  Another, having a pH
of 9 plus, may be used with liquid soaps for shampoos to mcrease the resistance of
the latter to ime soap precipitation

Another method of avoiding precipitation of calcium soaps in hard water by
ordinary soap, 15 to add a solution of sodium hexametaphosphate which forms a
complex with calcium, thereby effectively removing the calaum  Because of these
chemical actions, sodrum hexametaphosphate will soften water without any precips
tation whatsoever and wall dissolve any 1nsoluble calctum er magnestum soaps which
mmght have formed as a temporary scum

Shampoo Runses

Soft water 1s an ideal nnse  Many women msist upon vinegar and lemon,
believing that they soften the harr  They are both helpful but for an entirely dif-
ferent reason  their inherent acidity counteracts the alhalimty of the shampoo and
helps the scalp regam 1ts normal acdity  As a hair rinse, sodum hexametaphos-
phate 15 of value as 1t dissolves any precipitated calcum or magnesium left 1 the
hair shaft by soap shampoos As a water softener, this product should be used in
quantities of 25 ounces per degree of hardness for 100 gallons Naturally, the
soapless shampoos require no special rinsing at all  An added undercurrent 1vit-
1ng use of these rinses has been the manufacturcrs’ sound 1dea of combining them
with herbs which brighten the hair, such as camomule for fair hair or an mfusion
of henna leaves to gne rcddlsh highlights to brm\n haw The laster only dyes the
keratin " - - v oaar RN
thampey
of tarty

HAIR LOTIONS

So many erroncous and fantastic claims have been made by manufacturers of
hatr lotions that there 1s a tendency among mtelligent persons to dende therr use
under any ¢ Actually the dermatol will admut that there should be
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a market for a good antiseptic condrtioning and stimulating lotion  The method of
application mvolving friction 1s probably the basis for many of the good results
claimed by the advertisers of most preparations  The extra encouragement gnen
by massage to the blood supply of the hair folliclkes may temporarnily increase their
nutrition and thus temporarily benefit the hair papilla, but the entire premise re
mains n the realm of pure theory It 1s purfectly possible that such massage for
two minutes a day night and morning will do almost as much good without a lotion
as with onc

Antidandrufl lotions are merely antiseptic lotions preferably mild and non
srntating which keep the hair and scalp s bactena frec as posstble  The lotion
must be used continuously since the treatment 1s 1 all cases a temporary one and
requires constant reapphication  The bases must differ of course, depending on
whether the lotion 1s to be used on a scalp which may be characterized as ‘dry,
or on onc known as greasy” The latter requires an alcohohic base, the former an
oily one The notion that 1f enough o1l 1s present in a spiritous lotion 1t wall pre
sent undue drying of the hair 1s completely incorrect It 1s the total absence of
water 1n these dilutions which exerts an cxaggerated dehydrating effect on the
scalp Therefore to prevent drymmg water should always be present in such lotions
as well as enough o1l to lubricate the keratinous layer whose natural oils may have
been remoted by the application of aqueous alcohol  Because fats are not readily
soluble 1n lotions containing water 1t may be more effectine to formulate an wnt
septic emulsion having a small amount of oif and a neutral or shghtly acid base

The types of lotions listed below are all antiscptic reconditioners but none of
them 15 capable of growing hair for the simple reason that there 1s as yet no Anown
preparation which will effect such a miracle  When applied with enthusiastic
friction they help to free the har mechanically from dandruff and to render the
scalp temporanly sermistenile making 1t less hable to bactertal infection  Persons
with oily scalps mav use them frequently but those with dry scalps should be careful
because most lotions may be too drying for normal hair  They may be used from
time to time for their sttmulating effect provided they are alternated with apph
cations of bnlliantine or ammal or vcgetable ol (sec Chapter X pages 552 551)

Haur lotions usually contain an antiscptic and a mild rubefacient  There are
many drugs employed m the care of the scalp the chief of which are sulfur sahcyhic
acid quinine formahin resorcinol resorcinol monoacctate oxyquinoline oil of cade
betanapthol capsicum prlocarpme canthandes 1sopropy! alcohol and cholesterol

Sulfur 15 a frequent ingredient of many hair preparations  On the scalp 1t 1s
employed primanly because of 1ts antiseptic properttes

Salicylic acid 15 also a favonte remeds  often incorporated 1 vanous scalp
preparations It s mildly antiseptic and antipruritic i effect  When a herato
plastic effect 1s desired the concentration should never exceed 6 per cent masmuch
as the drug has a keratolytic action in highe r concentrations

Quinine 1s effectne as a bacteriostatic agent and mild rubefacient so that 1t
keeps the hair 1n a relatnely stenile condition It should be used with caution in1s
much as many persons are allergic to this drue despate this fact at s employed 10
many types of scalp wash
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Formalin 15 a 37 to 41 per cent solution of the powerful germicide and irntant,
formaldehyde A 035 per cent aqueous solution 1s sufficzently strong to elimmate
most microorgamsms from the skin and scalp

Resorcinol, which 1s m dihydroxybenzene, 1s less toxic and irntating than
phenol (whch should not be applied frequently to the scalp) and more effective
as an antiseptic It also has astringent and anupruntic properties It can never be
used on hair which has been shampooed with soap or alkal because 1t acts chem-
cally, producing a discoloration of blonde hair It also turns gray hair a greenish
yellow shade Resorcinol monoacetate, a reddish yellow viscous hquid, soluble 10
to 30 per cent in acetone combined with 8 to 10 per cent of a solution of one part
monoacetate 1n two parts acetone, combmes with formic acid and water to make
another antiseptic hair tonic It does not discolor hair and s less srritating to the
scalp than resoran  Oxyquimoline 1s used also for 1ts bacteniaidal action  Various
fungicrdes are being incorporated 1n some of the newer formulae

Juniper tar oil, known as o1l of eade, 1s not so successful with the public be-
cause of its muddy color and unpleasant odor One half to two per cent may be
used 1n an o1l or omntment base, cither as a simple oily mixture or as an ol 1 water
emulsion for scaly, psoriatic scalps  Beta hydroxynapthalene 1s a powerful gerrm
cde much less toxic than phenol It 1s difficult to formulate because 1t 15 only
shightly soluble in water though improved through the addition of boric acid  This
reducing agent must be used with caution because higher concentrations are hera
tolytic and prone to 1rmtating action

Many lotions employ vamous concentrations of tincture of capsicum while
others use 4 per cent of the alkaloid contained m jaborand: leaves hnown to us as
pilocarpine  Another lotion makes use of dried Canthans iesicatorta, contaning
an arntating crystalline lactone cantharndin, only 0002 per cent of which 1s safe to
use at one time  Other than mld antiseptic and strong rubefacient properties, these
drugs show no physiologic attributes to justify their reputation for the promotion of
hair growth

Isopropyl alcohol or properly denatured ethyl alcohol diluted with water 1s st
able as the solvent 1n most hair lotions

The final concoction has not been made in hair lovons  Harry states that a

simple o1l and water ¢mulsion containing a proportion of fish ails or unsaturated
fatty acids m low proportion or a vitamn concentrate preferably vitamin A might
prove efficacious, and that the result of biodynes 1n a sutable media of phystologic
PH™ would bear imvestigating A recent preparation (formula A 10, Richard Hud
nut) incorporating fatty acids vitamin A, and several other ingredients 1s a step 1n
this direction

SFTTING LOTIONS AND LACQUFRS

There 15 a vanety of hair lotions and lacquers who ¢ sole purpose s to help
e water waves and finger waves and provide them with an artificial fiish which
1s meant to add formal beauts to the hawr  Although the appearance 1s smooth
and neat, 1t 1s not perhaps so attracuse 1s a smore natural saftness  These solutions
may contamn alkalis and borax or gum substances in alcohol and water  In order
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to compete with other beauty products, they are tnted and scented  The alhals
are employed because they soften the keratin of the hair shaft, making 1t easier to
set with combs or fingers  Gum tragacanth, gum haraya, quince seeds, and pectin
are all used The pectin 1s a complex carbohydrate denved from vanous fruits and
vegetables and creates a very hight setting lotion on the acid reaction side which 1s
claimed to gne the hair a more lustrous wave A new product used as a setting
aid 1s sodum alginate

The difference between a setung lotion and a lacquer 1s 1n the thickness of its
solution  Lacquers are light enough to be sprayed on the hair for an immedsate
effect  Usually they are alcoholic solutions of resins Mot all mucilages may be
employed 1n an atormzer since, when they are sufficiently dilute to be spraved, they
fail to assist the waving  Whatever the type, these products are rapid drying and
successful in heeping the hair well groomed although at times exaggeratedly so
The new water soluble tesins and hexitol dernatives are also on the marhet  They
have mproved flexibility and so adapt themselves readily to the most comphcated
harr designs

WAVE LOTIONS

Aruficial waving which cannot be classified as permanent has been practiced
since the earhest recorded times People have 1lways appreciated the flattering
more eastly handled frame for the face which wing provides  Wetting the hair
and wrapping 1t around metal fabric or leather curlers has long been a woman's
method of improving the appearance of her hair  Later the water wae, held in
place by combs, or the finger wase held in place by pins replaced cutlers  Firm
textured and not too otly hair of sufficient thickness takes such a wate sct success
fully sometimes retairung the wne for days  If the hair is naturally perfecth
straight and somewhat greasy 1t may lose the wave m a few hours if the atmos
phere becomes overdamp or f 1n summer there 15 excessine scalp persprrtion

Followng the water wave hairdressers developed wasving by means of heat
and curhng tongs  This was posstble because normal haw at regular temperature
and hunudity contans enough water to be used for sctung purposes the heratin
requiring the water to start the actton which realigns the fiber molecules  Leftwich
as early as 1901 tested the effect of curling tongs  After one curkng a 7 ounce
hair broke at 6 to 6% ounces The tensile strength of several other hairs curled
daily for a week remamned unchanged Actuallh hairs which had been wet and
stretched tightly around curlers by hand proved to be more fragile  The study
was not suffictently screntific to lead to amv conclusions because Leftwich frled to
record the degree of heat employed  Since then 1t has been shown that a safe
temperature for curling tongs should approximate 130° C

The mechanics of permanent wavng must deal first of all with strongly
allaline Jotions which have been dev clopcd to accelerate the heat waving process
These include morpholine trieth monoethanol. y
dronide borax sodium and potassium carbonates and bicarbonates

A satisfactory formula contains ammontum hydroside combined with boray
and sodiim or potassium carbonate This combination gries a successful ware
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after only ten minutes’ steaming time  Salts such as borax or the alkali carbonates
seem to produce a more lasting wave, perhaps due to the fact that they tend to
merease the temperature of the hair  Alkaline sulfites seem to possess some specific
action on the heratin which accelerates the waving action
Because of the strong odor of the mp ware sol tn
1 a viscous, hyg: pic hquud, 1s often used It produces a fairly suc
cessful wave Monoethanolamine 1s more alkaline and even stronger than am-
monia It has the advantage of being colorless but the ammoniacal odor 1s per-
sistent though less so 1n dilutton  Morpholine 1s another synthetic compound,
stronger than tniethanolamimne, employed for this purpose  Many of the above
formulas contain potassium sulfite  Recently thus, too, has been replaced by sulfites
of the amino I ds, such as triethanol. sulfite about 10 to
115 per cent sulfur dioxide, and hanohine sulfite about 10 to 18
per cent sulfur dioxide
After the hair has been thoroughly dampened with one of the permanent
waving lotions described above, the hair 1s bent mto the form of a spiral curl, en-
closed 1 a metal cyhnder, and heated to the temperature of steam  After this
stage 15 completed, the hair 1s allowed to cool and then the curls are combed out
The hair 15 washed to free 1t from the chemicals deposited by the lotion  While
the hair 1s still damp, the desired wave or curls are set with combs, finger pressure,
and multiple hairpins It 1s then secured by a net and dried under hot atr
Even though the resultant wave 1s called permanent,” it 15 only comparatively
so when contrasted with the eather water waving, finger waving, and curling tong
techmques The pressure of the pillow or a hat may disturb the wave, and unusual
atmospheric dampness makes the hawr spring back to its spiral curl, giving a fuzzy
effect  Settmg lotions must be employed veveral times a week to help reset the
wave with combs or finger pressure  Persons who can afford it make weekly visits
ta the beauty parlor to have the wase reset by skilled operators
Many questions are asked about the possible difficulties which might be met
duning the permanent waving process such as whether a permanent wave will fail
to take for any one of the followmg reasons pregnancy, menstruation, nervous
disorders, recent usc of an anesthetic, ingestion of drugs, or lugh blood pressure
The answer, of course, 1s that none of these states 1s capable of affecting the con
dition of the hair during the waving process beeause the process affects only that
section of the hair which appears aboue the level of the scalp, and we already know
that bodily states of healfh are able to aflect only that part of the hair which 1s
still growing withun 1ts follicle  The reasons listed above have merely been used to
excuse an unshilled operator’s failure to try a test curl before waving  The anes
thesia and 1ngestion of drug ‘ cxcuses” have been exploded by the successful opera
tion of permanent waving umits on wheels which are now m use 1n many hospitals
There are certain defimte disadvantages to the old style, hot permanent way-
ing technique which crop up now and again A protein reaction due to alkal; and
heat sometimes darhens or reddens white hair  Veny fine hair too often waved
tends to have its heratin cells break and never at any time rctains the wave as
long as coarser hair  Oherheating must be asaduoush avorded and skilled and
experienced operators are the first essential to a successful wave, carelessness may

eth
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lead to severe burns of the scalp due to stexm generated during the heating cycle
Women to avoid the expensc of rewaving often do not brush or comb ther har
for days on end  This lack of normal friction and massage results in the accumu
lation of scales and dirt on the scalp and cannot help but mterfere with the luster
and appearance of the hair

Cold Wave Preparations

When the so called cold wave process was developed which requires neither
clectrical heat nor chemical heating pads permanent waving became revolutionized
It made harr waving possible 1n the home by those who wished to save the mioney
constantly expended n beauty parlors L he cold wave process both in the home and
beauty parlor has become the most popular method of waving the hair, as 1s ind:
cated by the annual sale of milhons of umts

The chermeal action of the waving lotions at room temperature produces the
wave Fortunately these changes arc only temporary, and even after the hair has
been exposed to such a treatment for three or four times 1ts cystine content remains
unaltered  Thas 1s substantially true of its length tensule strength, clongation and
stiffness all of which have been asstyed before and after waving by precision
measurements

The chief ingredients used 1n the popular cold wave preparations are the
vanous alkaline salts of thioglycolic acnd  The intensity and speed of ats effect are
controlled by the concentration of the thioglycolate and the alkalmty (pH) To
facilitate application as well as to accelerate the action wetting agents are ncor
porated and for cosmetic appeal perfumes and clouding agents are added

Since the cold waving mcthod creates morphologic physical and chermecal
changes i the hair 1t 15 important to understand wht actually takes place when
these changes are 1n process  The fibrous protemns of the stratum corneumn which
normally are unaffected by the usual chemical actions to which they mught be
exposed are susceptible to the action of alkalis and to heratolytic agents Cold
wave lotions therefore contain a keratolvtic agent with enough alkah erther am
moma or sodium hydroxide and sometimes both to adjust the pH to 90 95

The chemical change following the application of such lotrons mvolves the
reduction of the cystine to cysteine rendering it considerably more phable than
normal  The change produced will depend on the strength or concentration of the
active ingredients 1n the solution the time of exposure temperature and pH The
alkalne salts of thioglycolic acid dissolve hair or wool actively at pH 110 At pH
90 to 95 the usual range produced 1n cold wave solutions heratolysis occurs but

at a much slower rate The reducing action of the thioglycolic acid on the cystine
Iinkage may be cxpressed by the tollowing equation

SCH, — COOH
R—8§—-S—R + 2H SCH, COOH — ? RSH + S(llﬂz — cooH

(cystine linkage) {Thioglvcohe {evst ane) (dithioglycolic
acid) acid)

To ncrease the viscosity of the lotion 1n order to decrease the amount of flmd
reaching the scalp and to assist in the physical application of the solution to the
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hair, gums and resins are added  Synthetic gums and resins may become sensitizing
agents for the operators as well as for the persons on whom they are used  Esthetic
effects are secured by colonng agents and perfumes  The * neutrahizers,” which not
only arrest the action of thioglycolate before any damage s done but oxidize
cystemne bach to cystine, are weak oudizing agents employed i 2 weak aadic me
dm  Peroxides, perborates, bromates, and at times a solution contaming citric
aad are employed

With the widespread and increasing use of new products of this type, 1t 15
desirable to mnquire into the posstbility of any towicologic or dermatologic effects
In fact, numerous papers have been published reporting, 1n some instances, alleged
mamfestations of allergic sensitnaty and even of systemic cffects

A large amount of work has been reported on the toviaity of thioglycolates
Unfortunately, 1n the majonity of the reports, speafic information as to chemical
composition, concentration alkahmty (pH), dose and duration of apphcation 1s
laching so that comparnsons are difficult These data arc of primary importance
m determining the tovic eflects of the thioglycolates For example, the alkakmty
plays a major role 1n so far as irntant effects are concerncd ~ Furthermore, systemic
towic effects from topical application are proporttonal to the concentration and to
the total dose of the thioglycolate solution as well as to the length of tune over
which 1t 15 applied  Draize has shown that a dose which he charactenzed as the

human dose,” but which actually 1s far above that used on human beings, when

applied daily to the shaven skin of rabhits for 90 days proved ta be nontoxic
These studies are only of heunstic importance to the toxacologist: because 1n normal
practice the lotion used for waving the hair 1s 1pplied only once every three to six
months and not daily  Furthermore, the whole dose does not touch the sk
but on the contrary every effort 1s made to avord such contact  Consequently, 1
<o far as an analogy with the rabbit may be made the amount of thiogly colatc used
n hawr wavmg should prove quite mnocuous as far as systemic toicity 15 concerned
Expenmental evidence obtained on indinduals m inordmate contact with cold wave
lotions has corroborated these conclusions

Thioglycolates probably owe their hair waving actiaty to the sulfhydry! group
There 15 ample evidence that the sulfhydry] group 1s of great physiologic impor
tance 1t may act as a detoufying agent The metabolsm of certamn drugs and
tovic sub: molves a k with sulfhiydry] groups present n the pro
teins of the tissues available as glutathione cystine methonine, and homocystne
It 1s not surprising therefore by virtue of their sulfhydny! group content that salts
of thioglycolic acid should prose to be of low systemic toxiaity  Indeed the toxie
actions of heavy metals including arsenic may be due largely to therr combination
with the sulfhydnyl groups of the protens of the tissues with the formation of
mercaptides  In this connection one mav point to the success of dimercaprol, the
Bntish Anti Lewiate BAl) a dimcrcaptopropanol in the treatment of heavy
metal poisoning  Conversely the capacity for metal mercaptide formation of sulf
hydnyl groups when prescnt in excess may result in unfavorable touic effects by
combination with the metal sons of the me talloprotein enzyme systems

Dermatologie reactions attnbuted to cold wave lotions were first reported 1n
194 Since that time  addimonal reports of both cutaneous and systemic effects of
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waving lotions, as well as the mngredients thereof, have appeared A summary of
these reports, including both clinical and dermatologic studies, 1s given 1n Tables I
and II

It 15 quite evident that there exists a great diversity of opinion concerning the
effects of waving Iotions and their ingredients  Ths 15 due primanly to the use
of a variety of matenials, compnsing m some instances the swaving lotions themselves
and, n others, the use of 1olated ingredients, to the use of various concentrations
and pH of the waving matenals, to the employment of a vanety of methods of test-
mg, to a vanation in the selection of test subjects, and to the inadequate testing of
subjects who are suspected of showing systemic toxic manifestations

It 15 aaomatic that differences 1n results reported by vanious obserers should
stem from some dhff m the exp 1 approach, yet careful analysis of
some of the published data fails to disclose adequate reasons for such dwergence
For example, Beek, using a 6 per cent solution of thiogly colic acid neutrahized with
ammonum hydroxide to a pH of 90, rcported an incidence of shin reaction far mn
excess of that which we hasve found 1n an extensnve and closely c lled
tion  Goldman stated that because the actual cold waving process calls for a pre-
Iiminary shampooing and cleansing of the hair, as well as for shampooing and wave
setting subsequent to application of the cold wave lotion, all the matenals used
during the cold wase process should be included m performing the skin tests  He
concluded that “the shampoo was implicated most frequently by the patch tests”
0 such cases  Indeed, numerous studies show that the solutions of the chermicals
used in cold wave processes are of a low order of irritation, and that they infre
quently produce cutaneous reactions

sty

From a study conducted by Cotter on five patients who had i common a his
tory of occupational or cosmetic contact with cold wase lotions, the conclusions
were drawn that the cold wave lotions were responstble for the dermatologic and
chimeal findings, « because 1t had been possible to demonstrate their lestons 1n
the laboratory ™  On perusal of the case histories which were published n detail,
1t becomes evident that despite the common denominater of contact with cold wave
lotions, there are many other and compelling reasons why Cottcr was not justified
m drawing such a definite inference of causal relationship between contact and
chinical findings

A sertes of studies was performed by the author and his colleagues on normal
subjects and on subjects with vartous shan discases on persons with no known con
tact with cold wave solutions and on many 1n mtimate and prolonged contact 1n
order to delmeate fully and critically the part played by cold wave lotions on the
health of that part of the population most Ithely to come in contact with these
materials  Over 1 200 persons in varying degree of contact with such preparations
were used as subjects  Cutancous reaction was studied with reference to irntancy
and sensitizatton  Primey untancy of ammonium thiogly colate was investigated
and shown to be of a low ordir even when the concentration was triple that of the
solution 1n common usc

Paired patch tests using the solutions emploved 1n the cold wave process were
performed on 286 subjects with vanous shn discases  Thesc tests showed that the
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cutaneous reactions from contact with or exposure to these matersals were of 2
1 inad and P !

Patch tests and physical exammations were performed on 931 indniduals, many
of whom were factory employees engaged in the manufacture of and in constant
or frequent contact with cold wave preparations  Not one of these individuals gave
euidence of any shin condition or of systermic discase 1n any way referable to mtt
mate contact with the lotions A prehminary study of employment statistics had
shown this group to be a representatne cross section of the population and not a
selected immune or hardened group

Examinations made of the scalps of 174 women undergoing actual waves with
commercial waving matenials showed no adverse cffects  Each of these women
previously had had from one to twenty cold waves  Patch tests disclosed 2 weakly
positive reiction 1n only one mdnidual It 15 of mterest that this woman was then
undergoing her fourth cold permanent wave No untoward effects resulted from
erther the last appheation or from her three preceding cold waves  The data ob-
tained from this study emphasizes anew the precept that shin reactity to patch test
ing should be evaluated only 1n conjunction with actual usage experience In actual
use the position of the ch Is may be modified by such factors as volatility
stabihty and by contact with air shin and other matenals thus altering their re
actinaty on the skin of the subject

Thorough physical and laboratory exammations of 226 ndsviduals exposed m
varying degrees to cold wave lotions failed to disclose evidence of any acut or
chronic condition which mght ndicate the presence of disease of the Iner, the
kidneys or the hematopoietic system  In view of the report of hepatotoxicity duc
to contact with cold wave lotions special attention was guven to tests of hver func
tion  The 1cteric index was withmn the normal limits 1n all cases  Prothrombm
time was sl ghtly elevated 1n ten subjects Nine of these permtted further studies
which failed to elicit any signs of Iver disease  These studies included the cephalin

holl ! floccul. vitamun K resy and b Ifal tests and
usmary urobilinogen and coproporphyrin excretion studies

The results of the cephalin cholesterol flocculatton tests which were obtamed
on the entire group of 226 subjects were scrutimzed entically because the diagnosis
of alleged damage to the Iner from cold wave lotions m Cotter s report had been
based pnmanly on this procedure  All indriduals with borderlne positive reac
tions were subjected to careful physical ¢ 1on and further lak y pro
cedures  One subject only had both a 2 plus cephal n cholesterol flocculation and
a shght retention of bromsulfalemn (125 per cent) but she was symptomatically
negative and showed no abnormal ties on physical examination  With tlus one
exception the results of these studies were wathin the norml range and could not
be construed as indicatne of Iner damage  Physical examnations were performed
on all available subjects showine any deviation whatever from the normal on any
of the laboratory tests No significant at normalities were found  Ths 15 not sur
prismg however 1 a group of indniduals who worhed daily and who generally
speaking were 1 good health  In view of these results systermie towic maniesta
tons followine contact with cold wave lotions should be carelully venified before
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being accepted as indicating a causal relationship  Dermatitis, temporary alopecta,
and changes 1 the physical charactenstics of the hair have been reported although
the maidence of these reactions appears to be of a low order

HAIR CREAMS AND FIXATIVES

When the hair becomes dull and bnttle due to the use of harsh soap, frequent
bleaching and dyemng, or overexposure to sunsk its y to relut the
hair shaft with bulhantines and emulafied hair creams  These bnlhantines and
emulsified hair creams, as well as mucilages made from vanous gums, are used for
fiaing the hatr in the posttion m which it has been dressed

Bnlhiantines usually are made of hquid paraffin (specific gravity, 086 to 089)
with or without vegetable oils for lubrication and for accelerating the solution of
perfumes which otherwise would not be miscible with the paraffin o1l This prob
lem has recently been solved by the development of a deodorized, perfumery quahty
olive o1l which answers all purposes Almond, apricot hernel, grapeseed, castor,
avocado, turtle, and cod Inver o1l are all possible but rarely used ingredients

The former heavy bl which gave a shellach} to the sur-
face of the hair are no longer popular  Light brilliantines which add a hght reflect-
ing sheen and an unexaggerated fixative action are favored Formerly it was im-
possible to combine a volatile oil with a hquid paraffin base, but by using a deodor
1zed kerosene, a fine film of o1l may be deposited on the har shaft  This also makes
1t possible to dilute castor o1l to the proper viscosity without employing alcohol

Petroleum jelly, hardened, tinted, and perfumed, makes what 1s known as solid
brllantine The hardening 1s brought about by the addition of spermacets, ceresin or
ozokerte, stearin, beeswax, or one of the synthetic waxes Because of its greasiness,
this product 1s far less popular than the modern fixatives which may be sprayed on
the hair by an atomwzer In addition to solid and liquid brilliantines, there are
spint brlliantines made of castor ol 1 alcohol with coloring and perfume added
to make it esthetically satisfying  Less aily than the formulas discussed above, the
spinit bnlliantines are preferred by many because of the antseptic action exerted
by their alcohal content These fail, however, to act very successfully as fixatives
unless a damp comb 1s run through the hair immedsately after appheation, precipt
tating the castor oil on the hair shaft where 1t acts as a fixative for hair that 1s not
too thick

Fixatnes devcloped from a gum tragacanth base have better staying qualities
and less greasiness to stain hat bands  The only difficulty 1s that the gum product

1s removed when the hair 1s brushed and flakes tend to accumulate on the scalp and
clothing Tt 1= claimed that if gum haraya 1s substituted, and alkahes are not pres

ent, flaking wall not take place Gum tragacanth’s mucilaginous propertics have a
wide divergency A large source of supph should be standardized and continuously
checked for the viscosity of its muctlage  The gum should be dispersed by alcohol,
perfume and about 10 per cent oil should be added and the water run in with con

stant stirnng  The whiteness of the product may be unproved by the addition of a
Iittle tincture of benzoin or styrax  Gum acacia may also be effectne since 1t 1s a
combinanon of the arabmates of caltium potassum and magnesram
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Sodim algmate 1s a most successful base for a fixatne It 1s transparent and
practically odotless The \iscostty may be raised by the addition of calcum ons
and the lowenng of the pH, duc to the precipitation of caletum algiate as a jelly
from the soluble alginate  All other metallic 10ns except those of the alkabs and
magnesium act similarly

Methyl cellulose when treated with hot water, and then cooled, forms a stable
collordal solutton which 1s used as a fixatne  Such a solution has the disadvantage
of forming flakes on the hair shaft

Other types are water-n o3l and o1l in-watcr emulstons  The former are sup-
posed to contribute a better gloss and have more tunacious fixative properties than
the latter  The water 1n ol type are muxtures of ol and water emulsified in the
presence of a metallic soap such as calaum stearate

Tniethanol stearate i comh with free fatty acids forms a product
with excellent emulafying propertics, practically neutral (pH at 8 0) and nomrritat-
g The fixatne action 15 easily 1creased by adding 2 httle methyl cellulose
Dighcol laurate and diglycol stearate may both be used for this purpose The
former 1s a pale yellow o1l of low siscosty, and the latter 15 a white, waxy sohd
dispersing m water with a pH of about 6 7 Glyceryl monostearate resembles the
above with a pH of 77  Creams having a neutral or shghtly acid reaction are best
for normal harr

HAIR STRAIGHTENFRS

Creams contaning caustics such as sodium or barum hydrowide straighten
fuzzy hair by converting the hair protetn mto a proten  gel ' which can be me-
chameally straightencd and can stay so for at least a month The process 1s very
simglar to wauving hair

At one tume, the Negro people were the sole users of hair straighteners in then
desire to remove the charactenstic hinkiness from their hair  Today, howeser,
beauticians rccommend the process to all persons with extremely curly, spiral hair

The problem of straightening harr may be said to be solved by the method of
waing 1t only 1o reverse  Strong alkahine solutions are applied such as mixtures
contaning sodiim hydroxide or sodium carbonate which soften the hair shaft  As
1t softens 1t 1s further treated with a plain or sulfonated otl emnulsion or with a casein
solution and gradually straightened by combing mstead of being bound on spools
to form the usual prmanent wave  When the hawrs have all been straightened they
are kept so by a fixatne such as a 1 1 000 solution of potassium permanganate or a
10 per cent solutton of formaldchyde The mechanically straightened harr retains
1ts new character until changed by heat morsture or pressure  Before this effectse,
modern method was devised perfumed petrolatum or a gum salution of tragacanth
or benzom were used  Dermautis sometimes resulted from the incorporated per-
fumes Now however, the strong alhahimity of the softemng solutron may result 1n
dermatitis of the scalp face and nech of the patron as well as of the hands of the
operator  This cosmetic hazard will continue unless the percentage of alkalmty
15 controlled within lumits found safe by experience  Modified types of cold wave
lottons are also being expertmentally employed as hair straighteners
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HAIR DYES

Hair dyes may be divided 1nto four major classifications

1 Orgamc vegetable colorings such as henna, indigo, wood extracts including
logwood, redwood, pyrogallol and tanmn, and herbs including sage and camonule

2 Metallic preparations such as hismuth, cadmium, cobalt, copper, rron, lead,
nickel, sihver, and tin

3C 1 dy

ffs utilizing vegetable dyes mixed with any metallic prep
aration such as those mentioned above
4 Synthetic organic dyes of the amine or amhine type and sulfonated azo dyes
Of these four classifications, the last named substances are the only ones which
have an immediate effect on the coloring of the hair shaft Both vegetable and
metallic substances require a series of applications before achieving the desired color
and are therefore known as progressive types of dye

Rinses

In a report from the American Medical Association’s Commuttee an Cosmetics
it was observed that the connotation of the word * inse” 1s more acceptable to the
publhic than the word dye’ Nevertheless any substance which changes the color
of the hair 1s 2 hair dye and not a ninse A true nnse sumply highlights certan
colors 1n the hair

Any mld acid 1s suitable as a rinse for the hair - The original purpose was to
enhance the gloss of the hair by neutralizing the alkali left 1n the hair following a
soap shampoo which gave the hair a dull lusterless appearance  Soapless shampoos
do not require acid rinses  The most common preparations used 1n the home are
lemon juice (eitric acid) and vinegar (acetic acid) added to the ninse water follow-
ing the shampoo

A modern appl 5 a t of mild acd with
that will have hair brightening effects Henna and camomile are commonly added
to acid solutions for this purpose  The former accentuates reddish tints in brown
hair, while the latter supposedly brightens fair harr  Coal tar dyes are sometimes
added to gue a wider range of shades The term ‘ hair tint” 15 sometimes used
terchangeably here The same federal legislation pertains to ninses or tmnts as to
hatr dyes if paraphenylenediamine type of coloring 1s used

1 h

Another recent adap 15 the shampoo nnse b There are sev
cral products on the market which incorporate small amounts of hair dye m a sham
poo  Henna may be added only to soapless shampoos since 1t will dye the heratm
of the hair only if soap 1s absent

Products are also available which overcome the yellow discoloration which
often characterizes white or gray hair  This peculiar change 15 more common 1n
hair onginally red or blonde  Many women apply a bluing solution to counteract
this unattractine tint of the hair, since a shght blue tinge appears to the human eye
as accentuating the whiteness of a substance  When certified dyes are used, these
preparations should be relatncly safe  The only disadvantage 1s that sometimes the
cosmetic eflect 13 undesirable 1n that too decp a shade of blue 1s obtatned
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Bleaches

Blonde harr 1s mantamed or acquired not by the use of a hair dye but by re
moving dark pigment from the hair  The bleaching agent commonly used 1s hydro
gen peroxde A few drops of weaher ammoma water are added to mncrease the
oxidizing potential of hydrogen peroxide  Too large an amount of ammoma will
smpart an undesirable reddish shade to the harr

So called “white henna” or “compound white henna” are misnomers since they
refer to a bleaching solution which 1s apphed m the form of a pack There 1s no
henna 1n the preparation

Platmum blonde’ hair results from excessive bleaching since the degree of
bleaching depends on the peniod of tume the bleaching agent 1s kept 1n contact with
the hair  The Iigt 15 subsequently d by nnstng with a certified blue
color foll g the bleaching p Jure

The economic disadvantages of bleaching the hair parallel those of dyeing the
hair  The average bleaching preparation s relatvely safe to use, but continied
bleaching tends to mahe the hair dry, bnttle, resistant to permanent waving and
generally unattractive and unflattering

Vegetable Dyes

Vegetable dyes are the only ones which may be employed with the comforting
assurance that they probably will not cause any dermatologie side effects  Unfor
tunately, however, the process is pamstakimng, the colors limited, and the results com
paratnely unsatisfactory  Our ancestors, seehing “the fountamn of youth,” used
herbs such as camomule, sage and rhubarb cither prepared at home or present
prepared hair dyes  An infusion of sage was capable of darkening hght hair but
only after a series of slow and oft repeated applications Camomule hept blonde
harr light without actually dyeing 1t, and rhubarb was used to promote golden tones
in faded blonde tresses Extracts obtamed from nuts, roots, Jeaves, and stems of
vanious trees were used by our grandparents The most popular extract was pre
pared by botling the green leaves or both the ripe and unripe shells of walnuts
Pyrogallic acid was thus obtained which when applied to the harr, absorbed the
oxygen and produced a brown tone  Unfortunately contimued use of this aad m
2 concentration stronger than 5 per cent 1s noxious

Henna cither alone or combined with mdigo, 1s still used and has remaned the
only harmless dyestuff avaslable  Colors ranging from bnght red to blue black
may be developed by t Lawsonia mermis with the genus Indigofera  The
dried leaves and stems of the plants are mixed with boiling water to make & paste
which 1s applied to the hair for varying lengths of time depending on the depth of
brightness of the tone desired  The I effect 1s also gent on the ongmal
color of the hair and the strength of the paste  Unlike other dyes, sumple solutions
of henna and mdigo do not penetrate the cuticle layer but coat 1t with a color which
1s relatnely permanent  Henna alone 15 particularly successful when uscd on mousy
brown hair, to which 1t contributes golden red lughlights It should, however, never
be 1 contact with white or yellow hair for any length of time unless a bolhant
orange 1s considered destrable
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Just so long as pure henna or henna and 1ndigo compounds were used to darhen
or change the color of hair, no damage was evid d, but when prel y ;\ll\a-
hne bleaching or p waving d pathol, changes, thcse
could no longer bc considered entirely safe Smee every successful dyemg process
must include bleaching to assure a uniform colonization, the alkaline agents used
were bound te render the hair shaft brttle Hydrogen peroxide, erther alone or

bined with has a d effect The hair at the temples becomes
woolly 1n appearance and the shaft develops pearly nodes, at which pomnts the hair
eventually breaks, as in cases of trichorrhexss nodosa  Hydrogen peroxide with
ammoma can only bleach brown and black hair successfully when 1t 15 used 1n 2
concentration so strong that 1t ultunately affects the hair shaft

When pyragallol or salts of 1ron and copper are added to the organic vegetable
dyes in order to perfect shades of brown, henna has then to be reclassified with
metallic compounds and their attendant hazards

Metalirc Hair Dyes

The metallic dyes are successful only when frequent appltcations arc made, the
desired color emerging after a senes of treatments which progressuely darken the
hair A dilute solution of silver, copper, iron, or lead 1s employed with acts on the
sulfur content of the hair, depositing a metallic sulfide on the shaft Silver nitrate,
in combmation with a 1 per cent pyrogallic acid solution as a reducing agent, may
be adapted for all shades from light brown to black, depending on 1ts strength
After the natural protective otls have been removed by a solution of sodum bicar-
bonate, the acid preparation 1s brushed mto the harr  Then 1 to 4 Gm of sihver
mutrate solution combined with 20 to 30 Gm of ammoma and water are apphed
When exposed to the light, or used with a descloper such as pyrogallol or sodium
thiosulfate, the siher 1s reduced and the resultant oxide of siher colors the har
Stilver salts also produce an attractive ash blonde shade for the hair but, »f improp
erly handled, turn the scalp black  Both argyma (rare) as well as dermatitis may
be concomutant features

A great many marketed dyestuffs have Icad acetate as thewr principal ingred:
ent  On contact with the sulfur, a black lead sulfide 1s formed  Some of the form
ulas contain free sulfur mn a solution of Jead acetate to make sure that a sufficiently
strong lead sulfide will be formed During repeated apphcations the hair passes
through a scries of shades white, yellow, brown and finally a dull, Iifeless black
particularly unbecoming to the face There have been cases of systerme porsoming
obscr\ ed where lead dyes were 1n use, and such preparations should be labeled with

pre y notices Headaches, anemua, al 1 dys
(uncnon, and excessive fatigue are symptoms of plumbism  Dermatitis has not been
reported

Synthetic Orgamic Dyes

Azo Type —Ths type of coal tar dye 1s apparently safe to use on the normal
hair and scalp and 1s satisfactory for home use  Laboratory and chinical tests indi
cate that the index of sensitinaty 15 low  Howerer one disadvantage is that sexeral
applications are necessary to obtain the shade designated on the labeling, although
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the colors do not wash out when the hair 1s shampooed  The Federal Government
does not require a “caution” statement on the label because there 1s as yet no evidence
that sulfonated azo dyes are harmful under conditions of use  On the other hand, the
ormssion of the caution statement 1s entirely the responsibality of the manufacturer
Amune or Anthne Type —The organic vegetable dyes and the metallic dertatives
have recently been abandoned in favor of synthetic so called para dyes These have
two charactenstics far supertor to their predecessors  First of all, the desired color 15
acquired at one sitting  There 15 no need for cumulatn e apphcations with their un
sightly intermediate shades  Second, the colors themselves, ranging from a fine av
burn through all the brown tones to black, are completely natural i appearance,
huighlighted rather than dull, and definttely flattening to the face A small percentage
of indiniduals, however, are esther irntated by the chenucals insolved or become sen
sitized to these para dyes after repeated use, and develop a shight to severe contact
dermatiuis  Even thss may be partially controlled by patch testing the dye and its
oxidant 1n combimnation on the area behind the ear, before beginning each dyeing
process A Federal law and many state and municipal laws already require this as 3
legal prerequsite for the use of para dyes If the skin becomes red and ainflamed
after forty eight hours the mdiv:idual is one of the 4 per cent whom Ingram found,
by testing a thousand volunteers had a matural 1diosyncrasy to the para dyes The
Food and Drug Admimstration reported that fifteen out of every thousand persons
using para dyes will be found sensitive to the first application and twenty five others
will develop a sensitrvity with continued use
In the hight of more recent studies, it 1s problemancal as to whether the oreced
g type of testing procedure 1s an adequate means of detecting sensitization to
chermcals of this type  Although the problem is more comprehensively discussed
under the heading of Patch Tests (page 154) 1t may be stated that shin tests of har
dyes should include at least three repetitive, daily applications of the dye mixture
as 1t 1s employed in actual use It 1s preferable to apply this mixture to the scalp
margin and to extend the application imto the hairy scalp as well, although other
sensitive areas of the skin surface may be utized  These uncovered appheations
should be made to the idenuical site each ime  If the subject has not been previously
exposed to the dye being tested the test should be repeated within ten days in order
to determne whether sensitizatton has occurred
Paraphenylenediamune (H.NCeH.NH,) 15 a white crystaline base 1,4 diamuno
benzene soluble 1n alcohol and water which requires oxidation 1n order to become
a dye
Thes synthetic dye 1s usually sold in two bottles the first contaiming 2 1 to 3
per cent aqueous solution of para the second an oxidizer such as hydrogen pcro‘(ldC
or sodum persulfate or perborate  There are subsututes for paraphenylcnedmmmt
such as p: lylened: para phenol Rodinal) and sulfo para amino-
meta cresol (Metol), which arc less toxic but abo less effectne  Amudol may be
used as a one solution self oudtzing dye  If the operator does not know whether
the dye he 1s handling belongs to this group there are simple tests which he can use
If the bottle contaiming the dye 15 filled with a clear solution which darkens after
the addition of an equal amount of hydrogen peroxide the presence of para may
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be suspected A stick 1mmersed in dilute acetic aud will become bright red when
dpped 1n this solution 1n contrast to the violet color which 1t assumes when 1n contact
with the metallic dye, ferric chloride

The untoward reactions observed on some persons are presumably due to the
unstable substance, quinone dumine, which 1s precipitated durmmg the process of
reducing the amino benzene Quinone dumine polymenzes into the owdation
base known as Bandrowsk's base It 1s only when oxidation has been incomplete
that damaging toxic cffects may occur  Even this rash may be successfully avorded
if the hairdresser 1s careful to apply sufficient oxidizer to take care of all the para-
phenylenediamme before the customer leaves his care  This was first noted by
Scauto, who discovered that twenty eight out of forty seven subjects reacted un
favorably to the quinonc compounds formed by the mcomplete oxidation of thesc
hair dyes

The operator 1s a!so mn a position to develop a contact type, eczematous
dermatitis from re d dhing of these prod Rubber gloves, impervious
sleeves, fatty sulfonated oils m place of soap for cieaming the hands, and the fre-
quent apphcation of an effective emollient cream are useful precautionary measures
Attempts to desensiize the operators by bulding up a gradual tolerance to the
mntermediate products of the paraphenylenediamine group have been unsuccessful
The sole result was an extensive eczematous dermautis

While the climical features of contact dermatitis have been described at the end
of this chapter, paraphenylenediamine dermatitis 1s characterized by the following
sequence of events A few hours after the application of the dye, mild pruntus may
oceur  This s followed by erythema and edema of the margin of the scalp and the
face, with the appearance of papules or vesicles In severc cases the entire face
becomes so edematons that the eyes arc closed and the swollen ips and oral mucosa
actually prohibit speaking or 11 While al may be present
febrile reactions seldom occur, a distinguishing pont from suspected erysipelas
Withm three days the edema has reached its maximum discomfort, but 1t may
persist for as long as three weeks, with the nfl 10n not wholly subsid for
s1x weeks or longer

In most cities the local boards of health wsist on the performance of patch
tests before the application of a hair dye  The technique of testing 15 unfortunately
usually an madequate one, as previously discussed  In addinon an accurately
mterpreted negatine reactton indicates sumply that a person 15 not sensitne at
that particular ime and under those conditions It cannot predict which persons
will become sensitive at 4 later date although 1 relatne margm of safety can be
assured by repetition of the shin test before each application of the dye It should
be borne mn mind that sensitinaty can develop at any time and a negatie reaction
Prior to the first application 1n no way assurcs a continued negatine reaction  Con
trary to a widespread fallacy sensitnaty cannot be determined by a prelminary
exammation of the scalp or the hair or by merely examining the sndnidual who is
to have her hair dved  Recent studies have also shown that the adequacy of ordi
nary patch testing when used alone as a measure of irritancy and allergentaty s
reasonably open to question  For example a recent publication compared patch test
reactions from a mild fungicide with the madence of cutancous reactions occurring
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under conditions of actual usage of the same preparation It was found that patch
tests gave reactions which were much more frequent and severe than the incidence
of dermatitis when the matenial was n actual use  In this study, a number of sub

jects who were tested by standard patch test methods showed local resp to the
chemrcal with moderate to severe reactions These same subjects were subse

quently exposed to the daily therapeutic use of the sdentical chemicals without
ehictting any cutaneous reactions, even after prolonged use A possible nterpreta

tion for these findings 15 that m actual usc the composition of the reactive chemicals
may be altered by such factors as volatihity, instability, and reactnaty with the air,
the skin and with any other materals  The substance should be rejected as an
wrntant or accepted as mert only when the results of patch tests are confirmed by
actual use  Contrartwise exposure to a small amount of harr dye behind the ear
may ehat negatine reactions yet when the entire scalp 15 saturated wath the identt

cal chemical a severe dermatitis may ensue  Care must always be exercised when
stronger chermeals are employed and the shill and experience of a careful operator
will always mimmize untoward side effects

Chinieal Features 3 DERMATITIS

The term contact dermatitis 15 used to describe an acute or chrontc inflamma
tion resulting from the external application to the skin of sensitizing (allergenic) or
irntating agents  The hairy scalp 15 just as prone to react as the glabrous ep1
dermis  The traumatic agents may be dernved from either ammal, vegetable, or
chemucal sources or from various interrelationships among the three  The nflam
matton so precipitated 15 charactenized by redness and edema, followed by vesicula
tion and even at tumes by the development of bullac with subsequent exudation
The patient may complamn of erther itching or burning sensations, or alternate un
happily between the two

The ongmnal erythema 15 superficial, caused by the dilatation of the penpheral
vessels within the specific area defined by contact with the irnitant or the sensitrzeT
The edema which usually becomes pronounced s intercellular and becomes
the site of lesions varying n size from microscopic to macroscopte vesicles in many
cases completely covering the edematous surface Should the contact with the
actnating agent have been unduly Jong the vesicles and bullae may supture 1n 2
few days ecxuding therr scrous contents which coagulate on exposure to the ain
formng crusts

At times the inflammation may spread beyond the onginal zone of contact du¢
to absorption of the causative agent or its breakdown products and subsequent dis
semnation to other parts of the body Tovic cffects so produced range from simple
erythema to extensne eczematous cruptions and may imolve a large part of the
cutancous surface  Secondary nfection 15 always possible and may be accompanted
by fever malasc lymphad hy and In severe, widespread
processes folliculitis furunculosis and subcutincous hscesses may coexist with the
onginal dermautis venenata

While normally the entire cycle of the dermants is completed withmn a few

days to a few weehs, chroniaity results af the irritant 1s permutted to continue ats
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action  Other changes are then noted in the skin  The elastic properties of the
mvohed scalp are lost, hchemfication, induration, and hyperpigmentation ensue,
with assocrated fissunng and crusting

Etwology

D venenata 1s dependent on several factors ‘The strength of the
offending agent, the condition of the scalp and the presence or coexistence of hy-
persensittivity from previous contact A reaction occurs quickly in a previously
sensitized person  As a rule, if a person has a potentiality of becoming allergic, the
latter requires an 1ncubation penod of about five to ten days The length of time
of the contact 1s another factor It 1s customary to label a condition dermatitis
venenata when more than 20 to 50 per cent of the population would react similarly
to the causatnve factor If hypersensitnaty exists m the epiderms, 1t 1s customary
to call such eruptions contact type allergic dermatitis (less than ¥ of 1 per cent
of the population)  The proper evaluation of a specific case depends on an mvesti-
gation of the predisposition of the area mmvolved, plus the determination of the site
of the shock tissue and its reaction time, charactersstic lesion, causative agent
and specific test procedures

The fine balance between the scalp’s capacity to withstand external attachs
and the strength of those attachs themselves may be upset by a vanety of factors
Scalp resistance may be lowered by frequent washing with alkaline soaps, by hyper
secretion of the sweat and seb glands, and p to sunhght Con
gemtal variations leading to ichthyotic changes and an irregularly developed kera
tinzation of the epithelium may also play a role  Such condstions tend to render
less effective the normal protection afforded by the stratum corneum  In the same
way, recurrent cruptions of the scalp may Jessen local resistance and lower 1ts thresh-
old of reactivity

Dufferential Diagnosts

Should an acute dermatitis appear without warning on the scalp, the physican
must i consider the possibility of contact d A plete history
1s indicated, with special reference to the recent use of hair dyes, hair and wave
lotions, cosmetic applications, and lacquers  Should a probable causative agent be
discovered, the final proof often rests in the results of a patch test However, a
dermatitis may be due to an agent which shows 2 negatne reaction on patch test
mg  On no account, however, should a patch test be applied during the acute
stage, because 1t may sene to exaggerate the symptoms and produce a generalized
dissemination of the dermatitis

The types of reaction which may result from contact of the scalp with a sen
sitizing agent or prumary irntant vary within a wide range A well defined bullous
eruption may result from a prunary wntant that is, a chemical substance which,
according to its strength will cause varang degrees of dermatstis 1n a majonity of
persons  On the other hand symptoms vanying from a simple erythema, through
edema, vesiculation and ulceration indicate a speetfic allergic reaction dependent
m part on the sensitivity of the patient to the allergenic agent  The latter reaction
develops more slowly
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Diagnosis 1s stmplified when pruntus and/or a burning sensation foltow closely
upon the 1 of a forcign sub: ¢ ta the head or its appendages  Thus
can produce any type of rcaction Irom simple erythema to an acute inflammatory
dermatitis of the scalp An acute dermatitis spreading down along the neck and
about the e1rs should make the physician suspicious of hair dyes or some recent
chemical agent applied to the scalp  Both women and men have 1 tendency to
deny that they use hair dve and sornc of them honestly believe that they never have,
because of the clever advertising and promotion which allows a dye to masquerade
under the pscudonym of “ninse’ or color restorer '

Fig 75 —Dermatstis following use of hais dve  (Courtesy Dr T Combes )

Dyes are not the onhy offenders although they are among the leading suspects
Rubefacients and sumlar agents uscd for therapiutic purposes arc capable of
producing an acute reaction with envthema cdema vesiculation, and exudation
sometmes followed by pustul duc to dan infection  Large builac may
appear on the bald areas of alopecia areata shortly after irrtant apphcations
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Ultraviolet hight used carelessly at home or 1n the barber shop 1 blistering doses
may lead to pruntus, erythema, cdema, and bullous formation  Overexposure to
vanous high frcqucncy currents can also result in dermatitis venenata

There are many other substances which, when brought into contact with the
scalp, will not causc an immediate dermatitis but will start a series of changes result-
1ng m nereased sensitnaty of the scalp to that substance, so that when 1t 1s reapplied
1% to ten days later, 1t will then cause a contact dermatitts  Such agents are known
as sensitizers Some affect a large majority of humanland, others but a small per
centage whose readiness to react depends on predisposing factors discussed above
For example, a statement by the Federal Food and Drug Administration concerning
parapheny lenedramine indicates that out of every 1,000 persons who use this dye,
15 will be found sensitse to the first apphcation, 25 will sooner or later acquire
sensitivity with continued use of the dye, and 960 will probably be unaffected The
1ncubation peniod between the imitial contact and the appearance of the dermatitis
1s a requisite for the development of specific, allergic hypersensitinity  In a few
instances, these sensitizers may, as a result of continued usage, cause hardening,”
1¢, they may lead to hyposensitinity or telerance of the scalp to any further contact
with the allergeme agent Schwartz and Peck prepared a list of cosmetic sensitizers
and primary irntants from which have been sclected those which are pertinent to
dermatitis of the scalp These are listed in the accompanying table

PRIMARY
SUBSTANCE ysE SENSITIZER | IRRITANT

Acacia Emulsions hair preparations X
Ahzann Dyes X
Amidol Har dye X
Ammomnia Hair wavers and bleaches X
Ammonium bisulfite Hair wavers and bleaches X
Ammonum earbonate Hair wavers and bleaches X
Bay ol air tonics S
Bay rum air tomes X
Bayberry air tonics X
Benzoyl perovide Bleach X
Betanaphthol Hair tonics b
Brazi] wood Dye b
Cantharides {arr tome X
Coconut o1l hampoo X
Ethanotamines {air wavers X X
Ethylenediamine AT WaneTs x

araya gum air preparations X
Linseed ol X
Morpholine a1 wavers X
Oxalic aad X
Paraphemylenediamine ar dye by
Potasium bisulfite air waver and bleach X
Pyrogallic 1ad ar dye X
Natural resins air creams X
?orénrcmol o air tonics AN

um carbonate

Sodvm persaitate | Harr wavers X
Sodium stanmte Hair wavers X
Zinc ammomum _chlonde _Hair wavers _ P

Hair lotions used 1n the process of permanent waving may contain organtc,
norganic or svathe tic products such as borates carbonates ammonwm salts, phos
phates, sulfites thioghcolates and aliphatic amunes  Some are employed to soften
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the hair so that 1t loses 1ts elasticity and can take the curl Others are used to
oxidize or ‘set 1t,* and solutions of gums or resins such as karaya, acacia, sodrm
alginates, gelatin, and casein complcte the process by holding the curl i place
Dermatitis may develop duc to the irntating effects of the reducing agents or sen
sitization to the resinous hair lacquers  In addition to natural colloidal matersal
soluble m alcohol or water, therc are synthetic resins such as the glycol and glycerol
esters of boric acid  Schwartz reported scveral cases of contact dermatitis due to
a strongly alkakine hair lacquer derned from maleic anhydrnide uscd as a substitute
for Asiatic shellac which became difficult to import during the World War 1T

Fig 76 —Dermanitis following vse of a batr lotion

In additon to dermatitis due to hatr dyes, perfumes lotions and lacquers, sims
lar cutaneous episodes have been mitiated by so called hair tonies’ and advertiscd

dandruff removers  High c 1ons of 1, t phthol, capsieum
canthanides and salicyhc acid may act as primary skin irntants and in more dilute
solution as sensitizing agents  Dermatitis d from these sub may

exther be of the dry, scaly chronmic type or acutely inflammatory with varying de
grees of vesiculation  Rostenberg and Sulzberger observed that in actual chimeal
expertence har  tonics  produced 50 per cent more positive reactions than hair dyes

Recently bawr straighteners have had a slight vogue Formerly the Negro
people were the only ones concerned with developments m this field but now manry
hasrdressers recommend haw straghteners to their curly headed patrons The



Normal Scalp Hatr Preparations, Dermatitss 153

applications may consist merely of perfumed petrolatum or a gum solution such as
tragacanth or benzomn (see page 142), but there 1s always the possibihty that the
compound may contatn strong alkaline mixtures and contact dermatitis may ensue
Dermatitis has also been reported followmng contact with varnious types of treated
leather 1n hat bands, hat dyes, waterproofing agents and rubber caps Depigmenta
tion has also been observed following exposure to substances such as agerite alba
m rubber caps

Fig 77 —Dermatat s follow ng use of a ha r stra ghtener  (Courtesy of Dr F Combes }

The scalp may also be affected by extension of dermatitis venenata from other
areas (poison wy oak and sumac) The actue principle of Rhus toxicodendron 1s
toxicodendrol first declared a nonvolatile ail by Pfaff who claimed to have isolated
1t Shelmure, forty three years later in the hght of new chermeal discovenes re
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charactetized 1t s a dualyzable fraction of the olcoresin soluble 1n water and urine
Domestic plants may also indirectly lead to dermatitis because of the increasing
use of the chemicnl fertihizers, weed Mllers and mscctiides  In the same way
occupational exposures to chemicals fumes and dust may cause dermatitis of the
hands face, and scalp

g 78 —Hatband dermat s (Courtesy of Dr F Combes )

Patch Tests

The patch test when at 1s properly perfcrmed and interpreted an coordination
with other factors n tl ¢ diagnostic procedurc 15 of value 1n establishing the cause
of contact dermatitis It should be considcred in the same hght as any laboratory
procedure and 1s mercly an additional piece of evidence  The Commuttec on Cos
meties of the Amencan M * Association prepared the followng matenal which
1 h?v “ed as an aid 1T enosisof dermant [ the sealp

{4 atch Test — ¢ the darmatits in miniature and to determmne
wht al substance e ent
to ast ount  { substince ¢n 1 sanll prece

4
of e cotton R ﬁnz paper) cover with 1 one inch
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nnocuous, impermeable shicld (nonwaterproof cellophane being most desirable),
seal to the skin with strips of two inch adhesive tape  (Patch testing hats may be
purchased ready to use )

Matenal —For accuracy, test with onginal material from original container
actually used  Faslure to do this may cause musleading results, as some factor in
that particular contaner and preparation may be responsible A similar product
obtamed on the open market may not be identical with the one used by the pa
tient Since any ingredient or combination thereof may be responsible for the
dermatitis patch tests should be done with each ingredient  If the speaific chemy
cal causing the dermatitis 1s established a preparation may be formulated for that
person el g the A few I cxtend the courtesy of forward
ing small amuums of cach ingredient i the suspected product to physicrans upon
request

Site —The upper part of the body and flexor surfaces of the arms are generally
more accessible, conscquently these are the most popular sites  All other things
being equal the most rapid reaction will occur 1n these areas  For maximum accu
racy m comparing reactions of scveral substances on a group of patiwnts all tests
should be applied on the same or corresponding areas More accurate reactions
are often obtained if applied on normal shin {1e, back of the neck, scalp margins)
close to the site of the dermatutis  However, these tests should not be appled
to areas where any reaction would be cosmetically undesirable, such as on the face
The patch test area to which known photosensttizing agents arc to be applied should
be exposed to sunlight for two hours The time most favorable to a true reaction
15 duting a period when the dermatitis 15 still present and actuve, since a relatine
hyposensitiaty may develop later  However, m testing a person with a gencralized
dermatitis, caution and judgment must be excreised at all times

Strength of Test Material —Concentrations should be used which will not
cause primary wrritation  Any standard test on allergy or dermatology will melude
a hist of concentrations and the optimum time of esposure for the commonly used
chemicals  For further accuracy effort 1s made to simulate conditions of natural
contact therefore 1n testing with an antiperspirant actual perspiration may be
used as a sohvent

Controls —In cases where the primary irritant action of a chemical 1s suspected
but not definitcly hnown controls may hase to be carned out on one or more
normal shins  Should a reaction occur on the control subjects on the first applica
tion, primary irmtation rather than sensitizing action 1s andicated  In other 1n
stances to facilitate a more accurte interpretation of results a hnown innocuous
chemical 1s used as a control for comparson of reactions with the suspected sub
stance If the solvent or suspending agent 1s used n apphing the matenal for a
patch test a blank or control using the sohvent or suspending agent 1s carried out

Pseudopositive  reactions may be caused by adhesive tape or they may alse
occur because an area has been corvered for a prolonged period  Should there be
Ay question 1n thus regard a control patch test utilizing distilled water ean be used
A positine reaction to the control test indicates a reaction due to cither of the abave
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two factors rather than to the suspected cosmetic  In proved cases of adhesive
tape 1rritation, a different brand may be employed or some substitute such as Scotch
tape or collodion 1s used

Exposure —A positnve reaction with ordinary patch test technique may appear
ether shortly after application or several days Jater  The test 1s rarely removed be
fore twenty four to forty cight hours and 15 read each day for a few days thereafter
However, a reaction can be delayed even longer than this period of time  The
patient should be instructed to nonfy his physictan immediately if burmng and
ttehing occur at the test site any time while the patch test 1s m place or thereafter
The forty esght hour patch test usually detects cither primary irntahts or potent
senstizers  To determme the sensitizing properties of a product, The Food and
Drug Admunsstration now suggests repetitnve testing for at least ten separate expos
ures followed by a rest period of two weehs and a final forty eight hour retest
This rather strenuous procedure 1s both time consunung and expensne but may
serve to detcct many sub presiously considered of 1 sensitizing po
tential

Interpretation —There are various classtfications for grading reactions How
ever, standardization 1s of 1mportance 1n facihtating accurate evaluation and nter
pretation and 1n rendenng the patch test scientifically valuable  The following 15
a commonly used classification

1 plus—erythema

2 plus—erythema edema and papule formation

3 plus—crythema edema and svesicle formation

4 plus—erythema edema vesicles and confluent bullous formation

Reactions may be classified as early or delayed Early reactions may occur 11
two to four hours with vesiculation or even bullous formation Delayed rc.-:chons
may occur several days later  This mdicates that a low degree of specific sen
sitwity 15 present or that a weak concentration of the sensitizer has been used  An
allergic reaction sometimes tends to mncrease i miensity twenty four to forty eight
hours after the remoxal of the patch whereas primary rrrtant reactions tend 10
subside with removal of the substance

For accurate evaluation of the degree of sensitnty by means of patch tests the
following facts should be included

1 Concentration and amount of chemmcal
2 Sites of application

3 Time and number of patch test exposures
4 Types of reaction

Evaluation of Positine Reactions—A positie reaction does not necessanily
indicate that the test substance 1s the cause of the dermatitis It proves spearfically
that the mdnidual 1s sensitise to the substance at that particular time and area of
application under the conditions of the test  This indication as to the probable caus
ative agent must be evaluated i conjunction with all other factors The signifi
cance of the positne reaction 1s enhanced by a marhed improvement in the derma
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titis upon the withdrawal of the test substance from the patient’s environment fol
lowed by a recurrence of the dermatitis on re exposure

It 1s difficult to differentiate between an allergic and a primary irntant reac
tion from the chnical picture alone  Thercfore, one must hnow the concentration
at which a chemical will act as a prmary wntant  Control tests 1 the case of
primary irntants mcrease the accuracy of interpretation A reaction which does
not persist for twenty four hours may be a false positine

Evaluation of Negative Reactions —A negative patch test mndicates that the
test area 1s not sensitized to the agent under the conditions of the test at that par
tcular tme A negative patch test 1s not conclusive evidence that the test substance
1s not the causative agent Then tao, there are many factors which might fa[s)f)
areaction The test may fail to dupl the actual mecl which precip
the panient’s dermatiis  The patients skin or the test site may be exammed too
soon and delayed reaction not considered A contact test should not be construed
as conclusinely negative until 1t has been repeated, if posuble, 1n an area that has
been previously imvolved 1n the dermautis

Usage Studies —The performance of patch tests alone conveys useful mforma
tion  However, when possible, they should be supplemented by observations and
studies of the preparation as at is actually apphed in daily use (see page 147)
Some local agents may not ehicit a cutancous reaction by patch testing, yet they
may still produce a dermatiis under the conditions and at the sites of constant
usage It 1s important to remember that most scalp preparations are apphed by
inunction, 1 many cases, vigorous massage mght bring about an effect differing
from that of a patch test

Complications —In a highly sensitne indisidual, patch testing with a high con
centration of allergen may produce cutaneous reactions which can become gener
ahzed Yt 15 unlihely that toxic symptoms from absorption can occur since the
amount of chemical used 1s small and the area through which absorption takes
place 1s lmited  However, or rare occasions such instances have been reported

Medicolegal Aspects —Lawswits and claims due to harmful effects resultmg
from the use of patch tests have becn reported  The most certamn secunty against
such an occurrence IS a well trained and qualified supervisor of the tests and ade
quate prel, y on the to be tested

Therapy

Where industnal dermatitis venenata 15 concerned, there are several approaches
to therapy The first 15 to avoid all contact with the causatie agent the second 15
to wear protective clothing the third 1s to mahe a fetish of exerasing due caution as
to exposure to any chemicals and cspeaially to soaps  the fourth 15 resorted to only
if all else fails—the bowing to Fate by changing one s employment or eny tronment to
assure freedom from the irntant  Protectne omtments and applications are occa
sionally of value provided the matenals handled are not Liquids in constant contact
with the shin  In the latter 1nstance the new silicone preparatons may be of value
and experimental studies with these agents are now in progress

The therapy of the various types of dermatitis embraces the general principles
of treatment as appled to shin disorders in general and the scalp m particular
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The details of local therapy are discussed under the heading of Prunitus page 401
In general the treatment of dermatitis of the scalp evolves along the lines of three
cardinal prinaples  The first consists of the detection and ehmination of the causal
agent The detection of the agent or agents may be a sumple matter, and then agamn
1t may be extremely difficult and ¢ven impossible  The el of the sut

or substances may consist merely 1n the cessation of the exposure shampooing the
material out of the scalp or, in extreme cases shaving the head When continued
usage and exposure to the agent cannot be avoided speaific and nonspectfic forms
of desensitization may be attempted but are nfrequently successful —The second
cardmal therapeutic principle conssts of symptomatic relef of the dermatitis This

Fg 79 —Abscesses w th deep cellul ts fead ng to fold ng of the scalp an unusual com pl cat on
of dermat tis of the scalp  {Courtesy McCarthy  Diseases of the Ha r )

may be obtamed with vanous local applications (as described on pages 401 and
403) including wet dressings such s weak boric acid aluminum acctate and
phystologic saline solution and the use of bland soothing omtments and other
vehicles suitable for the scalp  When secondary infection has oceurred the pye
gemic process requires care similar to that describ d under the heading of the vant
ous Bacterial Infections of the Scalp page 248} Physical modalities such as x rays
(both hard rays in small doses and supcrsoft or Gr nz rays preferably) are also ndt
cated 1n certamn nstances  The third therapeutic principle 15 concerned with symp,
tomatic relief as obtained from internal or general measures  This topic 15 discussed
1n detail on page 402 but may be stated 1n brief as the  mployment of various drugs
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and othcr internally acting remedies to control prunitus and related symptoms
The vartous sedatives, and similar agents are often indicated  Re-
cently, both cortisone and ACTH have been found of great value during the acute
and extremely uncomfortable stages of a dermatiis In moderate dosage, they
speedily help the patient (carcfully sclected and controlled) over the * hump” of
the acutely uncomfortable phase of the dermattss, at which time they should
promptly be replaced by the older and less potentially harmful therapeutic measures
in general usage

This discussion of the therapeutic management of dermatitis of the scalp may

seem very brief and shetchy to the reader However, masmuch as the therapy of

and 1ts comph actually pies a major posttion in the manage-

ment of most scalp disorders, 1t was considered preferable to avoid repetition and

merely to generalize at this pomt in the test  Page references are hsted and refer

to specific components of the therap ar wm adequately descnibed
elsewhere 1n this volume
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CHAPTER I
ALOPECIA

The subject of alopecia embraces 2 major portion of this text  The indwidual
disorders are discussed elsewhere under specific classifications of the various scalp
diseases  The following classification has been found sustable

1 Congenital alopecia and 1 anomalics d with alopcaia

2 Acquired alopecia
A Cicatricial alopecia

1

~

Local

a Physical agents mechamcal cold, heat actinic electnic
% ray radwm atormc bomb

b Chemical agents

Bactenal inft petig petigo of Boch

hart furunculoss carbunculoss lupord sycosis folhculiis

kelowdalis drssecting cellulitis of the scalp

Fungus mfections

Virus infections

Acnerform disorders

Muscellaneous  pseudopelade folhiculitss decalvans follicular

Iichen planus scyvere seborrherc dermatitis

o

v o oa,

Local and/or systermic
a Lupus erythcmatosus
b Lupus vulgans

¢ Syphilis

d Tuberculosis

¢ Leprosy

f Scleroderma

B Noncicatricial alopecia

1

N

Local

Male pattern alopecia

Neurodermatoses (scalp disorders with psychogenic components)
Seborrheic diatheses

Trauma

Fungus infections

Bactertal and other simple pustular infections
Virus infections

Drugs

Local and/or systemic

a Hgh fevers and infectious discase

b Syphilis

¢ Exfoliative dermatitis

d Endocnne dysfunction

e Nutritional disturbances

Ta e an oR

C Cicatnicial and/or noncicatricial alopecia

169
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In this chapter discussion has been himited to congemtal alopecia and anoma
hes male pattern alopeaa cicatncial alopecia due to physical agents medicolegal
aspects of hair morphology, pscudopelade, and follicuhtis decalvans

1 CONGELNITAL ALOPECIA

Chnical Features

The mfant or child who either has been born without hair of any kind or
whose scalp has produced lanugo hair which 15 never replaced by termnal hair
may be characterized as suffering fiom congenital alopecia  In many instances 1t
15 possible genetically to relate this symptom to other members of the family and/or
his progemitors  Eyebrows and eyelashes are lacking and the lanugo hair rarely
grows beyond an inch m length  Other portions of the bady which would normally
cxhibit hair at vanous stages of the patient s endocrine development remam hair
less throughout hife

e

Fig 80 —H; hot ¢ defect sster and brother  (Courtesy
Sutton and Sutton Handbook of D seases of the Skn  Or ginal photograph by Dr O G
Costa )

The cases discussed in medical hastory fall naturally into two groupings  those
whose alopecia 15 the sole deviation from the norm and those whose alopecia 15
v arhar A L defects. Qon aften fods deotal aplasias chasae
tenzed by widely spaced missing stnated or undeveloped tecth with an abnormal
tendency to carly decay in the panent suffering from congemtal hypotrichosis
Dystrophic nails and hvpofunction of the sweat glands are often concomitant
features

X

In congenual alopecia the questian sometimes acses as to the period of de
\clopmcm durmg which the abnormalities occur or first make their appearance
The of Bonnet 15 adeq for subdiision of these cases

1 Congemtal absence of har associated with anomal es of the nails and
teeth s indicatine of the fact that developmental ectodermal defects
began early in intra utenne hie
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2 Congenital absence of hair 1n indniduals with normal nails and teeth
mdicate that the ectodermal abnormalities occurred late mm intra-
uterme hfe

Congemital absence of hair found n otherwise normal subjects and
present until the time of puberty (when the endocrine changes result
1n a normal growth ol hair) smply mdicate a delayed ectodermal de-
velopment

w

There have been vanous classifications of the types of congenstal alopecia
Hyde studied this g th hiy and fc lated several group which

were modified as follows by Ormsby and Montgomery

Intra utenne atnchia—Complete uniiersal absence of all forms of hair
at birth with no tendency to grow hair in later hfe  This mntra utenne
atrichia 1s believed due to a failure of development of the harr follicle
and 1s the rarest form of congemtal alopecia

Unnersal hypotrichosts in which hawrs develop m all parts of the body,
but Jater fail to be replaced by normal adult harr

a Infant 1s born with the relatnely long hair of most normal infants,
which 1n due time falls out and 1s replaced by lanugo harr which
dscs not develop at some later period inte the normal hair of the
adult

The infant 1s born with lanugo har, which may persist indefinttely
as such, mstead of beng replaced by normal adult harr, or may
replaced by a scanty or poorly formed and patchy type of adult hair
Complete or parial absence of hair at birth 1n definitely arcumscrsbed
arcas, such as the scalp, eycbrows, and to a lesser extent, the allary,
inguinal and bearded regions In the latter three mnstances, failure of

N

o

w

4 Infe,
con
some
1e of

birth  There have also been several reports of congemtal alopecia due

to psychic and traumatic types of alopecra areata devcloping dunng
pregnancy

Lnnersal or crrcumscribed hy potrichosis m association with other ecto

dermal defects, as evidenced by dystrophic changes of the teeth, nasts

and shin

@

Several other classifications of congenital alopecia have been advanced  Most
of these groupings arc not as complete as the preceding paragraph  One of these
classifications includes several munor vanations some of which are more aptly de
scribed elsewhere in this volume  Ths classification of five vareties of congenital
alopecia was onginally suggested by Dubrewlh and Petges

1 Congenttal alopecta of a circumscrbed type 1in which plaques of bald
ness develop as the result of the presence of nevi usually of the papd
1 vanety P d and papill nes1 are often foun
elsewhere on the body surface
Untversal alopecia with the esception of a few tufts of Janugo hamrs
1n the vianity of the postenior fontanel or the median hne
Circumscribed alopecta occurnng n the frontal and fronto parmtal
regions, supposedly due to the result of pressure from obstetrical
forceps

@ ot
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4 Circumsenbed alopecias along the cramal suture lines considered due
to enlargement of the cramal vault before union of the fontanels occurs

5 Circumsenbed or diffuse alopecia without apparent cause At puberty
these areas become covered with hair

This classtfication 1s obviously an madequate one, although 1t serves to describe
locahzed patches of alopecia 1n association with nevi and various types of congemtal
alopecia resulting from arrested development of the shin

Fig 81 —Congenital alopecia syndrome  (Courtesy Sutton and Sutton  Discases of the Skin
Onginal photograph by Dr S Swestzer )

There are individual deviations in each case a 13 year old girl who was
totally hairless except for down on her cheeks and forearms, and was, m every
respect ather than this, a healthy and normal appeaning child grew a tuft of hair
(which subsequently disappeared) 1n the ocapital region dunng her menstrual
periods A woman, her son, daughter and grandchild all suffered from generahzed
alopecia since birth, except for a few scattered and 1solated terminal harrs on ther
scalps and n the region of the eyebrows

This condition 15 not so rare when found in relation to other abnormalities
Twenty two members of a family of sixty six eshibited simultaneous dystrophy of
bair and nails and similar symptoms hate been traced through several generations
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of one family Upshaw and Montgomeny carcfully described what they preferred
to call hereditary anhidrotic ectodermal dysplasia and discussed the differential
diagnosis mn detail  In these cases they found a generalized alopecra, usually
subtotal, a soft, dry femimine type of cprdermis infanule breasts, decreased, absent,
or deformed tecth, pubic hair characterized by the inverted pyramid, frontal bosses,
depressed nasal bndges and astcatosts with a distinct miolerance to heat Al of
these phenomena are evidenced m the first year of the patient’s ife

Hidronce ectodermal dysplasa difers from the above, not m the appearance of
the congenital alopecta, but 1n the fact that the swcat glands are normal as s the
factes, that the scbaccous glands function subnormally, that the fingernails have 2
short thick, elevated tip, and that there 15 a hyperheratosss of the palms and soles

In addition to the generalized alopecias discussed above, Sabouraud reported 2
few cases of congemtal tnangular alopecia  The child 1s born with a tnangular
arca of hairless scalp just inside the anterior hair border where the frontal and
temporal portions meet It measures 3 to 4 em on 1ts largest side, and 1ts base 1s
directed toward the forehead The hypotrichotic skin 1s completely normal

Most textbooks list the designation agenesia prlanss (Jacquet)’ as a connecting
hnk between alopecta of a congemital type and alopecia areata  According to
McCarthy this 15 a rare condition 1 which an infant 1s born without harr on the
scalp eyelash or eyebrow regtons The scalp 1s covered with a fine powdery
desquamation with occasional Janugo hairs scattered over its surface  In contrast,
the infant with momlethrix 1s born with 2 normal amount of hair which 1s lost six to
esght weeks after birth  In this condition (agenesta pilaris), one type 15 described as
occurning before puberty, and the hairs of the outer half of the cyebrows and back
of the nech are almost completely laching  The other type occurs during puberty
and molves the regions where hair normally develops at thus ume  The mustache
remams m the lanugo stage and the bearded region discloses only patchy tufts of
hair widelv separated from one another  The hair on the scalp 1s usually very fine
and short These cascs should not be confused with atrophy of the hair due to
ichthvosss of the scalp occurrning as part of a gencral ichthyosis  The ichthyotic
child has a normal amount of hair until the fifth week post partum at which time
a gene ralized ichthyosss appears and gradually increases in imtensity until the scalp
1s covered with a thick mass of scales  Tins thich scalv eap gradually chohes off
and atrophics the hair alnost to the point of complete disappearance

Although such cases have been described as agenesia pilanss in the majonty
of textbooks I do not believe they are enuitled to a separate designation  According
to Sabouraud all is cascs were duc to congemttal syphibs  In most mstances care
ful examinanon discloses syphilis to he the causatne factor, and agencsia prlans
then becomes a practically noncxstent entity  In those few cases where an etiologic
agent cannot be determined 1t 15 more aptly classificd under the heading of onc of
the less common forms of congenital alopecta

Pathology

\Microscopic studies indicate that in congenttal tvpes of alopecia the normal
hatr follicle was replaced by strands of epithchial cclls or cvsts, thought to be degen
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erations of rudimentary sebaceous glands The healthy sebaceous glands exhibited
s oluted eprthehal tubules at their bases  Some were sohd some cystic, but all

lacked any communication with the outer surface of the skin

Prolif masses of 1 cells pp d hair follicles were

sometumes found deep 1n the connectne tissue in scattered groups  In certain cases
hair papillae have been found without the follicle Muscles, glands nenves, and
blood supply appeared to be normal

It 15 thought that when these structural abnormalities began mn early fetal
ewstence, the anhidrotic ectodermal dyvsplasia resulted but when these defects de

seloped late, only congemtal absence of hair was present 1n an otherwise normal
body

hel j

Etology

There have been many discusstons about the etiology of congenital alopecta
Early wnters were mchned to suspect a syphilitic causation because of the facial
simlanty between anhidrotic patients and those with congemital syplulis  This,
however, 1s obviously incorrect since the concomttant symptoms are laching in the
syphiitic and in those cases of congemtal alopeca in otherwise perfectly normal
Patients 1t would have no bearing whatsoever

Since follicular atrophy dunng intrautenne life 15 an ebvious part of 1ts his
tology certam mechanical causes have been suggested which mght have prevented
normal follicular development, such as a long continued pressure of the fetal head
against the symphysis pubis with subsequent destruction of the incipient hair roots
Fyen high forceps at birth have been mentioned as a causatne factor particularly
1n cases of tnangular congenital alopecia but this certainh could never become an
hereditary syndrome

‘The syndrome has also been discussed on the basis of endocnine dysfunction
an hypothesis which smce proved undemonstrable It now appears that the sole
etiologic concept which 15 wholly defensible s that of heredits  Furst 1t was class:
fied as a recessie and sex lmited hereditary discase of males, but as more and more
cases were reported 1t became obvious that the method of genetic transmussion 1s
not identical in all patients \fodern gencticists now claim that one pecuhanty of
human genetics 1s that the same abnormal character may be sex Iinked recessne
or domnant n different famuhies  Each of these modes of mhenitance has already
been allustrated 1n the study of genetic of the pl hid,
syndrome

Therapy

The etiofom of this syndrome and all practical experience with 1ts treatment
leads us to conclude that therapy 1s uscless unless speaific endocrine factors or svstemic
discase processts are causatnne and can be influenced therapeuticalls  However a
prognosis should be advanced with caution masmuch as the occasional pattent with
congenital alopecia mav exhiat surpri ing changes at the vanous periods of en
docrine change  In general howeser the only remeds for conmemtal alopecia 1s
usually offered by the wigmaker not the physictan
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2 CONGENITAL ANOMALIES ASSOCIATED WITH ALOPECIA

Several anomalous conditions present at birth often show an associated ar
cumscribed or generalized loss of hair

CONGENITAL ECTODERMAL DEFECT
This d 1s ct 1zed by the lete devel or absence of

the epidermis and 1ts appendages from certain areas of the body The skin 1s dry
and smooth and lanugo hair 1s absent from the major portion of its surface  The
hatr 1s scanty and thin on the scalp as well as on all the usual hairy parts  The
nasal bridge 1s depressed as in the saddle nose of congenital syphilis The teeth

are defectine both 11 11

and morphol 5 The nails often show dystro
phic changes and congemital cataracts have been reported A subnormal mentality
15 not an uncommon component of this picture

Congemtal ectodermal defects usually occur in males and are familtal The
cause 1s unknown There 15 a complete absence of sweat glands and often of the
sebaccous glands as well  The arrest mn development occurs early i mtrautenine
hfe  Therapy 15 of hittle value although avordance of heat and physical exertion
renders the patient more comfortable

CONGENITAL DEFECTS OF THE SCALP

Cicatricial lesions occurring sn the scalp of newborn infants were described
1n detail by Anderson and Novy  They classified these lesions as congemtal defects
and localized them to the vertex the sagittal suture and over the partetal bones
Cases previously described as congenital atrophy belong 1n this group  The lesions
vary i suze from 1 mm to 5 cm  The form of the defect 15 usually circular but it
may be longitudinal or srregular  The arca of mvohvement 1s harrless at birth but
some hatr may appear 1 a few weeks In other cases the area may remain bald
permanently  The lesions are sharply circumscribed depressed and atrophic or
scarltke patches which at times present punched out margins  The wound itself
may appear fresh at birth and 1s covered with coagulum or granulation pissue  If
scen when the child 15 older a round atrophic scar 1s present  The atrophy may be
superficial or deep occupying the entire shin 1nd subcutancous tissue  Other con
gemtal malformations may be present  As a rule the defects are single although 1
occastonal instances they may be multiple  These lesions should not be confused
with arcumscribed scleroderma of the hinear type referred to as en coup de sabre
(page 467) Histologically there 1s total absence of sebaceous and sweat glands and
therse are other evidences of atrophy

Sexeral hypotheses have been advanced to explain the formation of these lesions
The first 1s that they arc due to amniotic adhesions  According to this theory
abnormalities occur 1n the carly ammon and there 1s a persistence of adhesions
between the amnion and the fetal skin  As accumulation of the ammotic flud i
creases bands (Simonarts bands) are formed When sufficient kquor amnn has
been formed such bands are torn loose from the skin of the fetus and a cutancous
defect remains  Some authors bel eve that a carcful search of the placenta and
membranes would reseal such ammotic bands in an wncreasing percentage of such



Alopecia 169

cases  Others feel that even the integnty of the ammon does not speak agamst an
ammotic ongin  Sttzenfrey stated the bekef that the ammniotic onigin of such defects
can be d d by histolog) hods Because the sweat and sebaceous
glands together with the hair buds are formed about the fourth month of fetal
Iife, 1t has been assumed by some that such amniotic fetal adhesions must be present
before that ime  Thus 1s because the accessory cutaneous glands are always absent
m cases exhibiting the congemtal defect

The other theory of causation 15 that advanced by Greig  He stated the belief
that such defects are due to arrested development Ingalls 1n an excellent article
defended Greig's pomt of view that the cause of this anomaly 1s due to arrested
devel and not to dh He pomted out that in the human
embryo the dorsal mdline particularly the region of the head is subjected to
extremely unportant rearrangements It 1s only natural then to expect anomahes
m this area He then d extreme I such as phaly and
rachischisis and wondered why mmor defects such as cutaneous changes are so
rare  He reported the exammation of several embryos m which the only defect
was that of bullae forming just beneath the epidermus  If the epiderms were torn
away ot 1f the bullae ruptured in cases of this kind scarring would occur and the
climical features of a congenital defect of the scalp would result  He further stated
that while the fetus 1s surrounded with ammiotic flnd such lestons show hittle tend
ency toward healing but this does take place rapudly after birth  He has never
noted any ammotic adhesions

There 1s no treatment that has any effect on the lesions  Anderson and Novy
refer to a mortal ty rate of 20 per cent the cause of death being menmgitis

CHONDRODYSTROPHIA CALCIFICANS CONGENITA
{WITH PSEUDOPELADF)

Pscudopelade and follicular atrophod mn it 1on with skeletal de
formuties such as have been described as end results of chondrodystrophia caletficans
congemta were observed by Curth in one member of onc and mn several members
of another family In addition other congenital defects such as incontinentia pig
ment cataracts and polydactylia were scen m some members of the family  Curth
states that this syndrome 15 caused by inhented hypoplastic changes of the fetal
cartilage and shin  Great vanation 1n the degree of bone involvement has been
observed 1n the vanous cases  Lesions resembling eczema are present at birth on
body and scalp  These as well as the disturbance of the cartilage, undergo various
postnatal stages The syndrome has been observed only in females  Although the
scalp lesions have been described as pseudopelade they are more aptly class fied as
cicatnical alopecia

CONGFNITAL SKRULL DEPRESSIONS

Congenital depressions of the shult usually involve the panictal bones  Spoon
shaped depressions arc present and there 1s no foss of harr  They gradually dis
appear about the third or fourth year of bfe  The usual cause 1s pressure on the
cran al bones by the sacral promontory
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hig 87 —Clondrodystrophia caleaficans congenta 4 Cacatr cial alopeca B Rght
lower extrem ty show ng follicular atrophoderma € B opsy fro n region of foll cular atropho
derma show ng hyp rkeratos s loss of rete pegs and pernascular infiltrate in cut s (Courtesy
T ¥ Curth and ] Invest Dermat )
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CONGENITAL AURICULAR FISTULA

These lesions are often mustaken for furuncles or infected sebaccous cysts
Chnically they appear as shallow depressions in the skin or as fistulous openings 1n
the preauricular region Montgomery states that the sinus tract may be superficial
and run mmmediately bencath the shin or extend deeply mnto the soft parts and
parallel the external auditory canal It may lead to the muddle ear As a rule
there 1s merely dimpling or a short fistulous tract without dumphng  The lesions
may be umlateral or bilateral and there may be two or more on one side  They
may or may not intercommunicate and the tracts may or may not secrete depend
ing on the presence of sebaceous and sweat glands Not infrequently the tract be
comes blocked and cysts of varying size develop  If these cysts are secondanly n
fected the lesion becomes swollen red and panful  Occasionally a granulomatous

1 fulod

appearance 1s p rma

/

A B

Fg 83 —Chondrodystroph a calc ficans congen ta A C catrc al alopecia  The ha r s
blond dry and lusterless B Incontnenta pgment  (Courtesy Dr H Curth and J Invest
Dernat )

These les ons max be due to mcomplete closure of the frst branchil pouch
or to incon plete fus on of the cmbryon ¢ tubcrcles s h ch form the auricle  They
are often misdiagnosed and treated with inefTectual Jocal measures and antibiotic
therapy  The latter will control the secondary infection but recurrence can only
be prevented by thorough surgical exession of th ¢ entire fistulous tract  This pro
cedure should not be mimm zed masmuch as the tracts arc often decp and tortuous
and requrre careful dissection
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PACHYONYCHIA CONGENITA

Thss rare congenital anomaly was ongimally described 1n males by Jadassohn
and L dowshy It 1s ch 1zed by dystrophic changes in the nails, palmar
and plantar hyperkeratosis, anomalies of the hair, leukoplakia, follicular keratoses
of the acneiform type, particularly 1bout the knees and elbows, and dyskeratosis
of the cornea  The scalp may show any of the changes described under the varnous
types of congemtal alopecia

e
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Ty 8% —Congen fal auncu ar fistela w th granulo natous changes  (Courtesy Dr F Co bes)

WLRNER § SYNDROME

This rare h hal disease 1s ch 1zed by normal birth and develop
ment until adolescence undersized stature gray hair male pattern alopecia scle
roderma and poiktloderma trophic ulcers of the legs juvenile cataracts hypogo-
nadism diabetes calcification of blood vesscls osteoporosis and metastatic calcifica
nons These patients present some of the cutancous features observed 1n the dis
order known as congemtal cctodermal defect also a type of congemtal ectodermal
dysplasia
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3. MALE PATTERN ALOPECIA (COMMON BALDNESS)*
Chnical Features

‘The common type of alopeaia of the patterned variety 1s responsible for more
than 95 per cent of all cases of baldness Although occasionally described as xdio
pathic premature alopecia, presenile alopecta, senile alopecta, and the like, these
terms are merely descriptive of various phases of male pattern alopecta and should
be discarded

Hamulton descnibed the usual appearance of the scalp from prenatal hfe untl

old age In the youngest fetuses {lengths of 141 to 144 mm from crown to rump},
hair was not present \When the crown to ramp length exceeded 158 mm, hairs
were present on the surface of the scalp The first hawrs to appear on the surface
of the scalp are very fine in texture This hairy coat extends without interruption
to cover the forehead In progressiely older fetuses, the hairs of the scalp become
more coarse  In fetuses which were considered to have reached term, the hair over
the frontoparietal and frontal regions, but not over the tonsure, was thioner than
elsewhere on the scalp Soon after birth a marked alopecia develops in many babies
in the same areas that become bald 1n adult men, that 15, 1n the frontoparietal and
frontal areas, and even over the tonsure This process continues for weeks or
months and occurs 1n both sexes  While hairs are still being lost, new hairs appear
on the surface of the scalp Then, by the end of the first or second year, most chil
dren have a completely hairy scalp  This continues until adolescence, at which time
some amount of hair 15 lost along the anterior border of the scalp in most members
of both sexes ‘The loss of hair tends to be more pronounced 1n boys than 1n gurls
From puberty on, this was observed to become mcreasmgly common with advanc
ng age in males until the seventh decade, when the frequency was highest In
females, the incidence did not increase after the fifth decade  Hamulton noted that
m the sampling of an average group, advanced stages of baldness were not found
1n any woman although they were present in 58 per cent of men above the age of
fifty In Hamlton’s group of 526 subjects between 20 and 92 years of age, no type
of alopecia other than common baldness was observed  From this he concluded
that 1n the general population the common forms of baldness account for almost
all instances of alopecia  He also observed that in scalps 1n which there was a lack
of recession of the anterior regions, normallv charactenstic of children until adoles
cence, no alopecia developed 1n 95 per cent of twenty men who failed to mature
sexually  Ths type of scalp was ¢l 4 after and 1 all of
eleven sexually immature men and was present n only two of mcnty four vinlized
women  After normal sexual matunty, this type of scalp (1€, those which lack
recessions of the anterior regrons) s retained in only 4 per cent of men but in 21
per cent of women A study of pedigrees in normal men showed that a tendency
toward this type of scalp was inhented by certain Caucasian families and was a
racial trait in Clunese  Alopecia was less common and, when present, occurred at a
later age 1n Chinese men than i Caucasian men

*The greater part o( s mates ) bas bren obiuocd from the stud s and publications of Dr James B
am lon sy w o wuh fo £xpress my appreciat on 1o Dr Roy
e e o of T FITmol o e Mo el Tevdomy of 32 emenr to B coopn
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The scalp hair shows chanves of a fairly typical nature with advancing age
Each successive generation of hair lessens in diameter, the hirsute growth becoming
finer and finer until the follicle no longer produces the hair progressne immatunty
finally ending m atrophy The alopecta 15 never diffused 1t has 1 speafic locale
and follows a well known coursc until at achieves the typical patterns of male bald
ness  Although the hair becomes thinner in the margimnal area 1t 1s never com
pletely lost and extreme examples of hippocratic or classical baldness will still main
tamn a border fringe 1 few centumeters wide festooned around the back of the head
from ear to ear

Hamulton has recently classified the various patterns of ordinary baldness
The following types of scalp categonize the typicil sequences in the development of
common baldness by Caucasians There are, of course, vartant patterns and slight
modifications of these types of scalp so that no smgle sequence s followed unt
formly by all subjects

Scalps Which Are Not Bald Types 1 to IIf 77 pe J —The essential feature
of Type 115 the abscnee of bilateral recessions along the anterior border of the hair
Iine in the frontopanctal regions  In this and in the other scalp typus therc s a
varant form i which the entire anterior border of the hairhne hes high on the
forchead

Type 11 —The antenor border of the hairhne m the frontoparetal regions his
triangular areas of recesston which tend to be symmetnical  These arcas of denuda
tion extend no farther posteriorly than a pont 3 em antenor to 1 hne drawn in a
coronal plane between the externil auditory meatuses  Hair 1s also lost or sparse
along the mdfrontal border of the scalp but the depth of the affected rea 1s much
less than in the frontopanetal regions A region of midfrontal sparseness or denuda
tion of such depth that 1t extends as a band of umform width alone the entire an
terior border of the scalp s so rare that no Type ITA was employed n routme classt
fication

Trpe 111 To avoud mclusion of disputable mstances of baldness borderhine
cases are lsted scparatch as Type III Also included 1n Type IIT are scalps m
which classification 1s rendered maccurate due to sctrs lateral asymmetry m de
nudatron unusual types of sparseness and thinming of the hair and other factors
In the present studs less than 1 per cent of the scalps were placed m Type T
Stated 1n reverse more than 99 per cent of the scalps could be classified as Types

111 IV W VI VI or VITY

Scalps Which Are Bald  Types IV to VIII —Dccision as to the nummal extent
of denudation sufficient to constitute baldness was 1 wholly arbitrary one that was
made after a study of scalps in 200 subjects

Ty pe It —Ths represents the minmal extent of hatr loss considered sufficient
to represent baldness  Most Type IV scalps have decp frontotemporal recessions
which are usually symmetrical and are either bare or very sparsely covered by hair
These recessions extend farther postertorly than 1 point which lies 3 cm antenor to
a coronal hine drawn between the esternal auditorn meatuses  In most subjects
some har 15 also lost along the midirontal border of the scalp 1f hair 1s sparst
or lacking asa broad band along the entire anterior horder of the harrhine, the scalp
15 classified as Type IVA
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Fig 85 —Sketches of the cateeones of scalp ha yiness wh ch were set up for class ficat on
and grad ng of the extent of common baldness  The types of scalp are descnbed i detail m
the text  Type 3 15 not meluded because of the vanety of cond tons ncluded under that
class fieaton  (Sketches and text based on matenal of Dr James B Ham Jton )
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In old persons of both sexes but particularly sn men the mimmal amount of
sparseness or loss of haw that qualifies as baldness may occur chiefly on the crown
1f denudation on the forepart of the head 15 not more extensive than in Type IV
these scalps with absent or sparse tonsural hairs are classified as Type IV {old)

Type VV-—With advancing age men tend to acquure not only extensive fronto
parietal and frontal recessions but also a sparseness or absence of bair on the crown
Such extensne but localized areas of denudation on both anterior and postero-
supenor portions of the scalp are classified as Type V

Types VI, V11, and VIII —These types are charactenized by areas of alopecia
which hate the outhne of a horseshoe when the head 1s examied from above In
Type VI the tonsural region of alopecia remains separited from more antenorly
located areas of denudation by z laterally directed bar of scalp in which the hair 15
only slightly sparse  This bar bridges the region between the fully hared areas on
cach side of the head A peminsula or an island of hair lies in the midline anterior
to this laterally directed hairy bridge  In the vanant pattern Type VIA the penm
sula or istand of midfrontal hair 1s sparse or Jost

In Types VII and VIII the horseshoe shaped area of sparse hair or of denuda
tion 1s unbrohen by any well haired laterally directed bridge of scalp This 15 a
result of the spread and confluence of the tonsural and the more anterorly lorated
regions of alopecia  The bare area also extends farther laterally and postenorly than
m Type V

In Type VIII large hais within the horseshoe shaped area of alopecia occur
only as isolated structures and not 1n clumps of 100 or more terminal hairs  In most
Type VIII scalps the horseshoe shaped area 1s still indented symmetrcally on 1ts
lateral aspect along a coronal line connecting the external auditory meatuses

In the most advanced cases of baldness all clumps of harr may be lost within
the horseshoe shaped area of alopecia  The reions of denudation spread still far
ther penpherally both laterally and posteriorly  The harr may also become sparse
and thin on the back of the nech in 1 semictrcle around the ear and on the antero-

Iateral aspect of the head

Hamulton also states that scalps of Type I in which frontopanetal recessions
1re absent 15 one of the most interestiner patterns of scalp harness  This pilany
state characterizes most children from the first or second year of hie unil adoles
cence and 1s retaned 1n the majonty of men who fail to mature sexually Tvpe
I scalps were lost by all of 11 sexually immature men who were treated for long
pertods of ime with androgens  Type I scalps were present m only 2 of 24 vinhzed
wamen whom Hamilton had the opportunity to study

In normal indnrduals the draappearance of Tvpe I scalps follows sexual matura
tion  Maturation 1s <omewhat less hkely to abolish 2 Type I scalp m females than
m males Between 20 and 92 years of age, Type I scalps were present in 21 per
cent of the normal women and i 4 per cent of the normal men At all ages after
puberty Type I scalps were more commion in females than in males

Type I scalps are retaned 1n some men who have matured sexually and have
what appears to be quite normal testicular function thereafter as yudged from
php:c:xl exammation demonstrated fertthty and their uters of unnary androgens
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and hetosteroids  Study of the pedigrees of these men mdicates that Type I scalps
in normal Caucasian men represent famibal traits  In normal Caucasian men with
Type 1 scalps, a similar pilary status 1s much more common in their adult male
relatises than among men 1n the general population

A tendency to retention of Type I scalps in men seems also to be inhented as a
racial trait among Chinese and full blooded Indians, in whom the condition 1s more
common than among Caucastan men In fact, Type I scalps were found as com-
monly m Chmese men as in Caucasian women Quite apparently, then, the capaaty
for shght degrees of denudation of the scalp 1n children of Oriental and Caucasian
races depends upon a genetic predisposition, just as in the case of susceptibility to
development of an extensively bald scalp

Fig 86 —Diffuse alopecia n a woman  This type of alopecia 15 actually male pattern baldness
occurning m the female sex, and 13 of more frequent occurrence than 1s generally bebeved

Almost all Caucastans of both sexes who do not retain Type I scalps have
acquired at least a Type IT scalp within a decade after puberty Type 1I scalps are
the most advanced stage of denudation acquired by most women but are only an
intermediate stage 1in most men  In men, Type IV 15, hke Type II an intermediate
stage, and, 1n most men 1t 1s replaced by more advanced baldness by the seventh
decade of hfe  In women, Type IV represents the most advanced stage of alopecia,
and the incidence of this type of baldness was found not to increase after the fifth
decade of lfe  More advanced stages of baldness, which form a horseshoe shaped
area and may be referred to collectively as Types V to VIII increase i incidence
with age 1n males until at least the seventh decade
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In my opinion, Type IV patterns of alopecia do not represent the most ad-
vanced stages of patterned baldness tn women I have examued many women with
patterned loss of hair who do not fall specifically into any of the above groupings
These women show a shght degree of frontoparietal recession, but their major har
loss commences approxmmately 1 to 3 cm posterior to the anterior scalp margin and
diffuscly mvolves the entire mud-portion of the scalp  Although complete loss of
hair does not occur i these women, the harr often becomes quite sparse  Careful
examination of their pedigrees usually reveals that a stmilar diffuse alopecia was
present 1n their mother’s and maternal grandmother’s scalps  The hair loss 1s
mariably increased subsequent to cach pregnancy due to the reasons mentioned
i the section on endocrine phyvsiology (page 101) T have named this condition
female pattern alopecia

The rate of hair loss 1s more or less indnidual  In the carly stages of male pat-
tern alopecia, many hundreds of hairs may be shed i one day  After several months
this may decrease to approximately thirty  Because of these intervals of remssion,
advanced baldness 1s scldom noticed before the man 1s 30 years old even though the
original losses may have tahen place shortly after puberty It was Sabouraud s opin-
ton that 1f half the hair were not lost by thirty, the patient would never suffer from
exaggerated alopecia In the majonity of mstances, this observation 1s questionably
propbetic  During the periods exempt from profuse hasr fall there is the usual
growth of new hair but never n sufficient quantity or quahty to make up for the
previous loss, since these fine, sthhy haurs are after all, being produced by papillae
already undergoing progressne atrophy  Their eventual occurrence s ghbly
prophesicd by the quack ‘hawr grower,” and their actual appearance 1s attended
by great fanfare and mutual congratulatory exchanges  Unfortunately, they rarely
eventuate nto normal, mature hair

Pathology

Few shin changes are apparent in histologic scctions from scalps showing male
pattern alopecia  The hatr follicles are atrophuc m the affected regions and there
1s an increascd connectine tissue infiltration of the subcutancous fat  The sweat
and sebaceous glands show httle or no change

Etiology

Numerous theories have been advanced to cxplamn ordinary male baldness or,
as 1t 15 preferentially termed male pattern alopecia  The hterature dealing with
this subject 15 volumious and I have attempted to classify and digest the most
recent studies and deductions as to its nature At the present time, most saientfic
observers agree that common baldncss 1s duc primanih to genetic, hormonal, and
aging factors although local and svstermic disease may plav a mmor and usually
inaidental role

A recent study by Szasz and Robertson carefully reviewed the various theores
advanced with respect to the pathogenesis of mak pattern alopecia  They observed
that Schemn was one of the first to suggest that scalp tension was the crucial etiologic
factor 1n the production of ordinary human baldness  He expressed the belief that
contraction of the epicramal muscles reduced the arculaton of blood and Iy mph by
compressing the shin and connectine tissues overhying the galea aponeurotica onto
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the galea He proposed that 1t 15 not alopeeia per sc which 1s anhented but the
shape of the shull favoring its development, and concluded that the nounshment of
skin and hair 1s the determining factor 1n the etiology of baldness  He stated that
the difference between men and women m relation to alopecia was due to a differ-
ential development of the epicranial muscles  Just as the general bodily muscula-
ture 15 more highly developed in men, so 15 the musculature of the epicramum
Schein stated further that the heads of men are generally larger and more convex
on top that those of women, these factors favor the development of greater ten

sion over the top of the head in men

In another paper published a few months later, Schein referred to the work of

Pohl-Pincus, who many years earher (1875) had come to the same conclusions by
a different approach Whereas Schein relied on anatomic and mechanical con-
siderations, Pohl-Pincus had approached the problem from a histologie standpoint
Most of Schemn’s second paper consists of quotations from the early work of Pohl-
Pincus, who found a tight compression of tssue spaces i the scalps of bald men
and attributed the loss of hair to this  This was 1 contrast to the finding that the
scalp tissues over the galea in women appear loose on histologic exammation  The
looseness of the connective tissues of women was compared by Pohl Pincus to that
charactenstic of children

Szasz and Robertson state that although he was apparently unaware of the
early work of Pohl Pincus and Schem, Young reported some interesting studies
concerning this problem 1n the coursc of which he came to essentially the same con-
clusions as did the two authors cited previously  In his first paper, Young stated
that the “constant pattern of senile alopecia suggests that there 1s a definitc ana-
tonucal basis for this condiion  Injection studies reveal a nicher sascular supply
in the margnal (muscular) zone of the scalp than in the central (aponeurotic)
zone”  Alopecia, as 1s well known 1s confined to the central areas, whereas hair
always persists in the margmal area overlying the ocamtal and auncular muscles
Further, Young stated that “the bald area shows a loss of hair follicles and fat with
increased fibrosis 1n the subcutancous layer”  Finally, he summed up his experi-
ments as follows “Tension areas were produced expenmentally in rhesus monkeys
by sutunnz the free scalp edges alter excising elliptical segments, thus reducing the

e Thesc resulted n baldness closely resembling
the human types”

In hus sccond paper, Young showtd that scalp tension leads to reduction in the
thickness of the soft tissucs and interference with the circulation, with consequent
loss of hair  He wrote  \ ray studies of a series show that normally the soft tissue
of the scalp 15 almost twice as thick as that over the bare forechead This difference
1s apparently due to the greater amount of fat 1n the scalp and each globule 1s well
vascularized  In the bald person this differential 1s lost and the scalp thickness is
reduced to that of the forchead gning a thin halo over the crantum Al the bald
heads showed this thinming by \ ray studies and our autopsy cases showed Joss of
fat beneath the bald arcas  Finally he concluded that the cause of baldness 1s due
to a disproportionate growth of the brain and of the shull 1n such a way that s
external coverings cannot heep pace with it He wrote  Studies of adult growth
show thit in bramworkers where the circulation of the organ 1s enhanced, the
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bram continues to grow through the fifth decade or longer and many intellectuals
are bald, but 1diots and morons are seldom so  We believe that the differential adult
growth leads to tension, to thinning, and to 1schermia of the scalp with resulting loss
of hair  Primmtive man was not affiicted thus nor do women with ther smaller brans
suffer such a fate "

Szasz and Robertson commended Schein and Young for pomnting out the role
played by tension in the etiology of alopecia and for accounting for the speafic
distribution of ordinary alopecia by local anatomic factors  They criticized Young
for refernng to ordmary male pattern alopecia as semle alopecia and for stating
that women do not become bald because of their smaller heads and brans

Observations on the facial expressions of bald persons simulated Szasz and
Robertson to advance some hypotheses concernmg the role of tension of the scalp
muscles in the etiology of ordinarv human alopecia  Their theory s based on some
early obserations of Darwim’s on the defensne sigmificance of retraction of the cars
n ammals that fight with their teeth  They showed that there 1s an intimate asso
ciation, both from the point of view of embryologic development and mneration,
between the muscles of the face ears, and scalp, and deduced that ordinary alopeaa
1s the end result of chromc actinty of the scalp muscles (via branches of the facial
nerves) which leads to sheanng stresses m the dermus of the scalp and consequent
ischemia  The speaific pattern of ordinary baldness 1s accounted for by the anatomy
and mechanics of the structures imolved  These observers state that in man’s phylo
genetic past this pattern of muscular contraction served a defensive purpose  Now,
though biologically nonadaptive, 1t persists in some persons as an cxpresston of de-
fensise attitudes  According to them the role of the male sex hormone m baldness
1s related to 1ts effect on the distribution of body fat  Women and children have 2
thicker subcutaneous fat padding in the scalp, which resists the blood vessel pinch
ing effect of sheanng stresses  Androgens in reducing the thickness of this cushion,
arc thus onc of the prerequisttes for the development of ordinary alopcaia  They
also state that genetic factors probably act by predisposing to certain shull shapes
which favor the development of great tension of the scalp or possibly by determining
affinities for more archaic kinds of muscular expression  Electromyographic studtes
were undertaken by Szasz and Robertson 1n an attempt to provide evidence for this
thesis  The results based on experiments of an essentially brief nature, did not
reveal significant differences between the scalp muscle activaty of bald and of non
bald persons

It follows from this view that any mterruption of the nenous stumuli to the
muscles molved of performed before rrreversible local changes have occurred,
would sene to arrest the process and possibly Icad to regrow th of hair in areas only
partially damaged Practically injection of procame or alcohol into the branches
of the facial nerves mnervating the ocapitalis muscles might achieve the desired
result temporanly bilateral section would provide a mort permanent and complete
type of severance  Only those branches of the facial nerves which mnernvate the
occipitalis muscles need be sectioned this should be a relatnvely stmple and harmless
procedure according to Szasz and Robertson I am very sheptical as to the value
of such a procedure
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Light recently publshed an article on histologic studies of human scalps
which werc obtamed durning autopsy shortly after death duc to unnatural causes
cluding many types of acadents and homicide  Light found that with increas-
1ng age there was (1) a tendency toward a decrease m the number of hairs in the
crown area (of males) and (2) an increase of connectine tissue infiltration into the
fat layer of the skin in the same areas He stated that * there 15 a defimte trend
to lack of hair when the connective tissue wfiltrates the fat layer and decreases its
volume 1n the region where the hair root grows” In other words, male pattern
alopecia 1s associated with an ncreased density of connective tissue mn the region
of the harr root

Light concluded this article with the speculation “If it 15 assumed that m
restricted areas certamn unusual physiologieal processes are at work for a time before
actual baldness 1s evident, the measurement of these processes would be very help
ful in predicting baldness and mught lead to preventive measures " The same author
subsequently performed a senes of expenments based on the measurement of the
force required to extract a single hair  The measurements obtained so far were of
no value masmuch as their correlation with baldness was concerned, although fur
ther refinements 1n technique and the eluminatton of extraneous factors may render
future studies mentonious

According to Hamulton, the primary factor necessary for the development of
common baldness or of lesser amounts of hair loss 15 an inhented predisposition
He states that members of certain races mhent tendencies exther to retain hair or
to exhibit certamn patterns of alopecia  The mfluence of wheritance 1s shown also
by the fact that the eunuch whose normal male relatnes arc not bald does not
acquire baldness himself upon treatment with androgens in amounts that are more
than adequate to mduce baldness m other cunuchs whose normal male relatues
tend to be bald

Another factor of importance 1n the inductton of ordinary baldness 1s endocrme
stimulation, particularly that provided by testes and ovares (sce endocrine physt
ology, page 98) Patterned hair loss failed to appear in males who were cas
trated prior to puberty and 1n thosc who for other reasons, did not mature
sexutlly  Androgens appear to be the agents usually imphicated 1n common bald
ness, especially m extensie baldness, which appears normally only in men  Alopecia
does not develop 1n men who fail to mature scxually but can be induced by andro
genic treatment of eunuchs whose pedigrees show them to be susceptible to bald
ness  WWhether the type of hair Joss whicht develops 11 a few women after sexual
maturation 1s due to androgenic T of ovanan, ad tical and other
secretions or their metabolites, 1s not known at present, although the possibihity 1s
a good one

A third factor 1s aging  In normal men advancing age 1s accompanied by 1n
crease 10 the naidence and extent of baldness  In eunuchs who were castrated
Iy and gnen and at a later date, those who are in the

sccond decade of hfc when treatment 1s begun tend to lose hair slowly over a period
of years as in most normal voung men of thar age  In contrast, the eunuch who
reaches the sinth decade of hife before receiving androgemc treatment loscs Jus harr
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within a few months following mitiation of treatment  Evidenth the susceptibhty
to alopecia mcreases with age but 1s not expresced 1n the absence of mnating agents
1e  androgens)

These genetic, endocnne and aeing factors ave interdependent  No matter
how strong the mnhented predicposttion to baldness alopecia will not result sf inat
ing agents such as androgens are russing This 15 lustrated by the luxunant scalp
hair m old eunuchs wlo were castrated prior to sexual maturation  Neither are
the androgenic mating agents able to mduce'baldness m mdis iduals not genetically
disposed to baldness The auementing action of aming has been referred to above

Hamilton’s studies showed that althoueh androevns induce common baldness
gradauons m the desree of baldness among normal men are not accompanted by
parallel gradations i the quantits of unnan ketosteroids or m the amount of
wrowth of a secondan sex character, axallan hair which reflects the degree of
stimulation afforded by these steroids  Instead there 1s the parado that the andro-
gen-dependent condition of common baldness mereases i frequency and extent
with age whereas the quantity of these sumulating agents decreases with age
The explanation of this paradox 1s of <ome importance since baldness 1s a condiuon
which mas be paralleled to some extent by many of several hundred patholoeic con
ditions that select males preferentially and occur with incrersne frequency with
advance 1n age Patholomc conditions of this tipe contnbute matenally to the
lesser viabthey of males than of females which 1n the Lnited States at the present
tme amounts to an average of five vears’ shorter ife span in males than m females
Hamulton draus the conclusion that althouch the quality of maleness 15 the basis
of this sex difference tn viabilits and in suscepuibility to a host of patholomie cond1
tions #the role of tesucular <ecretions 1s but a  <etting of the <tage the action on
which 1s controlled by genetic acmne environmenta! and other factors

Tt has long been contended that seborrhea the <eborrheie state ™ and sebor
rheic dermatitis are causatine agents and even the causatne factors 1n the produc
uon of ordinan baldness or male pastern alopecta  In the hioht of modern rescarclt
this theony 15 no longer tepable  Ordimary baldntss or patterned alopeaia 18 due
in the vast majonts of cases 10 an inbented predisposition  hormonal factors the
normal amin  process and i runor degree to other physiolomc mechamens such
as increased tension of scalp musculature  The association of the 1arous sehorrheic
states with patterned alopecia 15 more than cotnadental however because the <ame
hormoenal matant to baldness namely androcen ako plavs a part s the develop-
ment and aggravation of thys group of diseases  In other words both male pattern
alopecia and seborrheic disorders mav be mduced and ageravated by a preponder
ance of male <ex hormone Once this assoctation has occurred 1t 16 myv belief that
the tupe and amount of barr loss mav be exargerated and increased by the scbor
rhetrc companents of the process  Further evidence n support of my behef has
been advanced by the recent work of Flesch  see Sebaceous Glands page 34 He
<howed that squalene oleic and hnolesc 1e1ds normal components of sebum  cause
reversible baldness when apphied to the shin of laboraton anmmals with profound
chanees 1 epid ! erowth and & In 1 recent personal communica
pon Flesch reiterated the hnown facts that andro~ens are essennial for the develop-
ment of common male baldness on the other hand male <ex hormones are alo the




Alopecia 183

most powerful known stimulants of sebaceous sceretion  The Iatter secrettons, per
se, may actually be responsible for baldness although Flesch has been unable to
depifate human beings with any of these unsaturated compounds ~ As yet, we can
only say that the association between male pattern alopecia and the seborrhesc
diatheses 1s of considerable interest That this association 1s neither fundamental
nor necessary 1s evidenced by the many mdiiduals with seborrheic changes who show
no signs of baldness Then too, the seborrherc soil 1s frequently observed in women,
yet baldness 1s comparatively uncommon  Still anather fact 15 the frequent appear
ance of seborrheic dermatitis over the occiput and in the evebrows without loss of
hair m these areas This does not mean that seborrheic dermatitis may not pro
duce alopecia It may not only produce alopecia, but 1n some instances of severe
seborrheic dermatitis, alopecia of an extensive and cicatnicial nature may be ob
served  Nevertheless, 1t should be reiterated that the seborrheic disorders cannot
be assumed to play a role of fundamental importance in the production of ordmary
male baldness

I also beheve that many local diseases of the scalp and many systerme and
glandular dysfunctions can both mutiate and aggravate the processes primanly re-
lated to male pattern alopecia  In these instances, the type and degree of baldness
may be more severe and extensive than would ordinarily have been the case

Therapy

At the present stage of our knowledge, there 15 no effective remedy for ordi
nary baldness either prophyl Iy or theray Iy  The mull of n-
hentted, genetic patterns, hormonal vanation, and aging gnind on inexorably to
a hairless scalp  If we accept scalp tension as a factor, then there 15 some logic to
the prevalent usage of therapeutic massage  Yet, patterned alopecia affects scalps
that are loosely adherent to the underlving tissuc as well as those that are * ughtly’
bound down And therc have even been reports of partial alopecia occurnng as
a complication of excessive massage, with regrow th following cessation of the latter
Nesertheless, gentle massage of the scalp rarely does any harm and proponents of
the tension theory argue in 1ts favor

The use of hormonal agents n the treatment of ordinary baldness 1s still 1n
the expenmental stage  Although numerous reports of regrowth of hair following
the usc of some endocrine secretion are frequently circulated, there 1s no hormone
as yet which can cither govern or prevent patterned baldness  In select instances
of glandular aberration appropnate hormonal therapy is effective, but these oeas
ures must be restricted to specific and well studied cases (sce Chapter I, section on
endocrme physiology)  There are no md for the ind, use of thy-
rod pituitary estrogen or androren extracts, either locally or parenterally, for the
express purpose of stumulating hair growth in male prttern alopecia

Local applications of vanous drugs rubefacients chemcal irritants, physical
modalities, and the like have ncver proved of value in the prevention or treatment
of ordinary baldness  In cases associated with local sealp discase such as the sebor
theic diatheses 3t 1s my belief that proper local measures directed toward control
and cure of these diseases will lessen the eventual degree and extent of alopecta
These measures are discussed under the headirgs of the indnidual diseases
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4 CICATRICIAL ALOPECIA DUL TO PHYSICAL AGENTS

A scanified bald patch due to trauma usually has ~ sharply defined lincar or
angular outline  This characteristic would ard dragnosis even if the physician were
unaware of the patient s history which explains the origin of the scalp tissue cicatr
zation resulting 1n permanent alopecia

Fig 87 —Traumat ¢ alopec a following local injwry  (Courtesy De F Combes )

MECHANICAL

Blows on the head which causc open wounds are responsible for many of these
denuded areas They may be suffered through the patint s falling agamst a hard
unyelding surface, or may be the result of an accidental blow delnered to the scalp
from an unexpected source  Children suffer such wounds when they are playfully
or maliczously hut over the head with croquet mallets are cut by implements duning
the course of mock war, or ship because of unsure footing and hit theic heads on
rocks, curbstones or even the sharp edges of furmture  Adults may be mnjured by
fiymg glass and the twisted steel of an bl dent by fRiczently guarded
or carelessly manipulated machinery m 2 factory (complete traumatic avulsion)
by wounds recenved dunng war or any other of the thousand and one powblc m
junes of the machine age in which we Ine  But no matter what the cause, the heal
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g of these wounds may involve the death of the hair follicles and the formation of
scar tissue with ultimate alopecta duc to h ]l trauma In diag g a
acatricral lesion of the scalp, the faslure of the pattent n recalling an early trau
matic episode must always ment consideration by the examiner

Traumatic Margmal Alopecia (Alopecia Limmans Frontalis)

Chmcal Features —This discase 1s usually located m symmetnical triangular
areas at the periphery of the hairy scalp in front of the ears  The loss of hair may
be complete or partial, and m cases of long duratton the follicles become atrophied
and ccatnicral alopeca of a permanent nature results  When first seen by the
physician, the affected plaques may retamn signs of erythema and folliculitis, or
may already display atrophy of the follicles

v —

Fg 88 —Avulsion of the scalp hair by an clectrnic dnll Note arregular Lmsts of patch of
alopecsa  (Courtesy McCarthy Dhiscases of the Harr )

The disease often has 1ts onset around the tume of puberty as two pruritic, ery
thematous patches above the ears  This sub: process und; e
sodes of an nflammatory and wnfectious nature charactenized by erythema, scaling
Pustulation, and crust formation  As a result, the hair follicles are destroyed and
then superseded by triangular bald patches with minute areas of ecatricral alopecia
The tnangular areas are always stmularly pattemed  The lower angle hies appro
mately opposite the tragus the sides are formed by a hine of penipheral harr, while
the base 15 the strmight margin formed by the normal long hairs pulled up ughtly
from the temples and secured by combs or harpms  This stnip 1s due to the fact
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Fig 89 —Trnangular arca of alopecia imvolhing the temporal region antenor to the car
and due to constant traction from the use of tight curlers  (Courtesy Drs § Ayres, Jr, S
Ayres, 11, and ] Mirouch  Arch Dermat & Syph )

Fig 90 —Area of traumatic margmal alopects above car due to constant traction from
ught braids  (Courtesy Drs S Ayres, Jr, 8 Ayres, III and J Murosich  Arch Dermat
& Syph)
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that short hairs cannot be caught up by the comb or pins exerting the traction and
so escape a hhe fate It 1s possible that this same condition may spread across the
forehead of the patient, as the process may cxtend anteriorly 1n two narrow, rib
bonlike bands which meet at the midline

For many years all the cases reported werd confined to Negroes until Riburo s
white paticnt seen in 1938 later followed by five other cases desenibed by Ayres and
Mirovich  An 18 year old girl was observed to lack the normal amount of hair on
the sides of her scalp above the ears  Thus area of partial alopeeia was interspersed
with small follicular papules and pustules  Another girl of the same age displayed a
moderate thinming of the hair in the temple region  Several broken hair shafts
were still visible, some of them cxclamation point in type, and scattered between
them were follicular pustules The first patient was in the habit of braiding her

Fig 91 —Traumat ¢ marg pal alopecia extend ng as a band across the forchead  (Courtesy
McCarthy D seases of the Har)

hair tightly and then pinning the braids securely across the top of the head exert
tng unnatural and destructne traction on the hair  The second girl was found to
have been using metal cutlers around which she tightly wound strands of her
hair, and the resultant trauma had been i evidence for six weeks  Another
sictim of the metal curler was a paucent of 65 years who had well developed areas
of atrophic alopecia with a tnangular form on cither temple still displaying
tn their peniphen 1 few broken hairs and gaping follicular onfices  Above the
denuded patches could be scen en thematous ridees marhing the site of the metal
curlers A child of 11 with a compulsne habit of brushing the hair continuously
was seen with pronounced thinming of the hair in association with an inflammation



188 The Scalp in Health and Disease

of the temporal regions on which several critsted papules were observed, as well as
broken hars A fifth patrent who had had continuous harr fall for a year and a
half, still showed erythema at the temples and hairless follicles blocked with kera
totic plugs The entire area, which had been subjected to demonstrable trauma,
showed evidence of an advancing atrophic change in the scalp tissue

Pathology —Penfollicular erythema and eventual folliculitts with resultant
ccatnzing of the imvolved area 1s the pattern common to all such cases

Ettology —The conditions descnibed above were all traceable to continuous
abnormal traction on the hair from too vigorous and repeated brushing, a tight,
usually brarded method of dressing the hair, and the winding of hair over curlers
These repetitnve episodes result in 2 traumatic folliculiis  The high incidence of
this disease among the Negro people 1s probably due to the methods used for the
purpose of removing the kinks which they consider unsightly

Therapy —While traction continues, the disease slowly progresses, producing
scarning  If the trauma 1s mterrupted m time, hair loss 1s checked but no regrowth
15 possible on the cicatrized regions

COLD

Excessine cold and heat are also responsible for some of the cicatrical condt
tions of the scalp Third degree freezing following overcxposure to below zero
temperature displays certain well known clinical features  The skin becomes blutsh
black 1n color sometimes with bullae on 1its surface The resultant necrosts 1s due
to vascular changes After a bnef mnterval the dead tissue sloughs off, showmg
either moust or dry gangrene  Then the usual slow granulation process fills 1n the
affected areas with scar tissue and no regrowth of hair on the denuded patches
may be expected  This sequence of events may be observed, in lesser degree fol
lowing therapeutic applications of solid carbon diovide to the scalp

HEAT

Third degree burns caused by contact with dry heat and third degree scalds
from steam are equally responsible for cicatncial alopecia they are far more nu
merous than those due to freezing and are usually more severe and more extensive
in area The eschar created by such a burn 1s worse than the destruction of the
blood vessels but not quate as werous as cathonizaton

Accidental contact with steam hot objects and boiling hquids resulting 18
third degree burns, at first leaves the scalp resembling a prece of pale leather with
no obtious snflammation nor loss of eprdermus or hair  After a perod of from three
to five days however, a plaque becomes evident which 1s bordered by an erythema
tous margin several millimeters m width  VWithin ten days to two weeks the leath
erlike eschar becomes loosened and 1s sloughed off  Then the process of epitheliza
tion begins progressing from the border mward to the center until the atrophic,
harless scar 1s complete  Such deep scarring tissue has a tendency to become
kelordal Fourth degree burns involving vanous degrees of carbonzation not only
cause permanent alopeaa but are also prone to develop carcinoma of the affected

l’!g’lOn!
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Carcinomas 1nvolving burned scalp areas are almost myanably of the squamous
cell type  They are slow growing, highly differentiated neoplasms  These lesions
are radioresistant, as are most neoplasms mvolving scar tissue, because the msuffi
cient blood supply interfercs with the normal process of repair of the nisse reacs
tion following radiotherapy In addmon, constant mfccuon of ulcerated, burned
areas nterferes with u and both r and slougt
occur quickly following relatively small doses ‘The treatment of choice i carct
noma of the scalp mmolvng scar tissue 15 wide, radical exasion followed by skin
grafting

ULTRAVIOLET LIGHT

Ultraviolet Light used for therapeutic purposes may be a causatue factor of a
superficial burn  The longest wave length capable of burning 1s at 3,150 A, but
maximum 1ll effects are produced at a waxc length of 2,967 A

Ultraviolet therapy 15 often used to produce moderate erythema and super
ficial exfoliation of the scalp  When properly utilized under medical supervision, 1t
has certam speaific effects and may be of definite value Excesste exposure to
nataral or artificial ultraviolet radations, especially in scalps with kttle hair pro
tection may result m burns of a moderate to severe degree  These burns, result
ing from excessne or unsafe wave lengths, heal slowly and may eventuate in the
formation of scar tissue with mmmmal or no regrowth of hair from the atrophred
follicles

ROENTGEN AND RADIUM RAYS

Permanent alopecia has also resulted from carelessness in the use of rocmgen
or radium rays  Accidents have d with 1M} 1y caht d or
because op have negl d to watch the nmc or have omitted filters
when they were necessary

Alopeca has also occurred when too high a dosage has been employed for the
mmtial treatment, when too many small doses hase been gien over a long persod
of time, and when there has been an overlappmg of the radiated fields even when
the correct dosage has been used

Some indrnduals (blondes with fair compl ) have a rad y be
yond that of the normal person It 1s because of these pattents that 1t 1s particularly
mmportant to begin a course of treatment with very low dosage, mncreasing 1t slowly
until one can be sure that the patient’s reaction equals normal expectancy  The
scalp 1s more susceptible to x ray damage than other parts of the body since 1t 1

y free of the p offered by sut fat (for d of x ray
epilation, see page 324)

In general x ray therapy of the scalp 1s confined to the performance of an
x ray epilation for tinea capiis  However, 1n some instances of localized disease of
the scalp < ray therapy 15 of value but should be lmited to doses of low voltage
and mimmum r /air value (35 75 r weeklv for a maximum of 4 doses)  In recent
years, dermatologists have found ultrasoft (Grenz) rays particularly adaptable for
the therapy of resistant locahized scalp disease because of therr low degree of penc

P!




188 The Scalp in Health and Disease

of the temporal regions on which several crusted papules were observed, as well as
broken hars A fifth patient, who had had continuous har fall for a year and a
half, still showed erythema at the temples and hairless follicles blocked with kera
totic plugs The entire area, which had been subjected te demonstrable trauma,
showea evidence of an advancing atrophtc change in the scalp tissue

Pathology —Pentfollicular erythema and eventual follrculitis with
cicatnizing of the involved area 1s the pattern commen to all such cases

Etology —The conditions described above were 2ll traceable to contmuous
abnormal traction on the hair from too vigorous and repeated brushing, a tight,
usually braxded method of dressing the hair, and the winding of hair over curlers
These repetstive cpisodes result 1n a tr: folheul The high madence of
this disease among the Negro people 1s probably due to the methods used for the
purpose of removing the kinks which they consider unsightly

Therapy —While traction continues, the disease slowly progresses, producing
scarrmg  1f the trauma 1s nterrupted 1n time, hair Joss 1s checked but no regrowth
1s possible on the cicatrized regions

1

COLD

Excessve cold and heat are also responsible for some of the cicatrical conds
nons of the scalp  Third degree freezing following overexposure to below zero
temperatare displays certam well known chmcal features  The skin becomes bluish
black 1n color sometmmes with bullae on 1ts surface  The resultant necrosis 1s due
to vascular changes  After a bnief interval, the dead tissue sloughs off, showing
either moist or dry gangrene  Then the usual slow granulation process fills i the
affected areas with scar tissue, and no regrowth of hair on the denuded patches
may be expected This sequence of events may be observed, m lesser degree, fol
lowmng therapeutic applications of solid carbon droxide to the scalp

HEAT

Thurd degree burns caused by contact with dry heat and third degree scalds
from steam are equally responsible for cicatnicial alopecia, they are far more nu
merous than those due to freezing and are usually more severe and more extensis€
mn area  The eschar created by such a burn 1s worse than the destruction of the
biood vessels but not quitc as serious 1s carbonization

Accidental contact with steam hot objects, and boiling hquids, resultmg 1
third degree burns, at first leaves the scalp rescmbling a piece of pale leather with
no obvious nflammation nor loss of epidermis or hair ~ After a pertod of from three
to five days howeser, a plaque becomes evident which 1s bordered by an erythema2
tous margin several millimeters i width  Within ten days to two weeks the Jeath
erlike eschar becomes loosened and 1s sloughed off  Then the process of epuitheliza
tion begins progressing from the border mward to the center untl the atrophic,
hatless scar 1s complete  Such deep scarring tissue has a tendency to become
kelordal  Fourth degree burns imolving various degrees of carbonization not only
cause permanent alopecra but are akso prone to develop carcinoma of the affected
“glbn’
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withmn forty erght hours following the x ray exposure as a deep dusky erythema
The affected site rapidly shows a brawny edema often with scleroderma hike hard
ness within ten to fourteen days This area of sohd edema usually sloughs out to
form 2 deep and extremely paimnful ulcer, although occasionally 1t may remam as
a hard crusted patch of dry gangrene These lesions are resistant to therapy and
heal very slowly, if at all over a peniod of many months or years Long standing
ulcers may go on to the formation of squamous cell carcinoma exhibiting a spindle
cell metaplasia of a high degree of malignancy These carcinomas metastasize
relatively early to regional lymph flodes The proper treatment of such lestons 1s
etther wide surgical excsion with tmmediate application of whole thichness shin
graits or clectrocoagulation tollowed oy endovnerm excision and secondary skin
grafting

F g 97 —Cicatne al alopecia as a man festat on of rad odermatit s follow ng x ray therapy
for alopecia areata X ray therapy should ot be used as a method for m t ating or st mulating
&
bargrowth  (Clay Adams Co }

The scars following a third degree wlceration always show complete alopecia
In some instances the cutaneous healing may be sufficient to restore the bald patch
to the color and consistency of normal shin but 1n the usual instance the involved
site shaws the typreal scquelae of chrome radiodermattis - On the scalp chronic
radiodermatitis 15 mamfest by tlangiectasta dlated cutaneous vessels) atrophy
{thin sluny wnnkled dry  occasonalls sclerodermatous)  prementation (both
hyper and hvpo ) loss of sweat and scbaccous glands heratous late ulceration and
skin cancer Am or all of these reactions may occur following a first degree reac
tion but are most often encountcred following a sccond or third degree reaction to
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x-rays or radum  Alopecia of a complete and permancnt nature usually follows
second and third degree reacuons However, 1t 1s mmportant to recognize the fact
that permanent alopecia may occur as a sequel to even a mild first dcgrcc reaction
It 15 even possible to produce pr alopecia foll of
the scalp to small doses (75 r) of x-ray Loss of hair followmg cxpx)Sure to the
x rays or radtum 15 usually permanent if no regrowth has occurred after the pas
sage of a so month period following the exposure  If regrowth does occur, 1t
usually appears within onc to six months, depending upon the type of exposure and
amount of x ray administered I have scen partial regrowth of harr following sec
ond degree x ray reactions, but this 15 uncommon

At this pont, 1t 15 advisable to discuss the use of x rays for the purpose of
stunulating hair growth  The suggesttons for such usage may be found 1n many
textbooks and mn the general literature on the subject of hair It 1s my opinton,
as well as that of the majonty of students and investigators 1 the field of x ray and
radium therapy, that there 1s absolutely no mdication for such a procedure  There
h+s never been any corroborative evidence to the effect that the radiotherapeutic
modalities are 1 any way capable of stmulating harr growth  The statement s
also made that, subsequent to x ray epilation the returming scalp harr was of better
quality, texture, and luxuriance than prior to the x ray cxposure There has never
been any conclusive proof of such obscryations, and categorscally, 1t may be stated
that if anything, the hair growth 1s less luxuriant and of poorer quahty

ATOMIC BOMBS

Liebow described the effects on the scalps of Japanese people exposed to atonmc
bombs  Chmcally, epil usually apy d rather suddenly, approumately two
weehks after the irradiation, chiefly among persons who had been within 1,500 yards
of the hypocenter, the pant on the ground above which the bomb exploded It
affected men, women, and children alike  With very few exceptions, the distrhu
tion was that of ordinary male pattern alopecia the temporal and ocerpital regions
bemg relatnely spared  Even when eprauon was almost complete, 2 few hairs
trnded to remamn 1 a very sparse arrangement  In a very small number of persons
whom distance or shtelding brought to the outer limst of the range of the ronizing
radiations, epilation involved only that side presented toward the bomb  The hair
of the brows, Iids, beard and body was only rarcly lost, despite afmost total eprfation
of the scalp  Almost all patients whose death could be attributed directly to radia
tion effects, and who Iived for more than two weeks, manifested epilation  The
mean day of onsct of cpilation was the twenty fifth  Some mdrviduals complasned
of dryness of the epilated shin a symptom difficult 1o evaluate, since anhidrosis was
not complete  Among survivors the harr usually began to reappear 1n some meas
ure between the sixth and eighth weeks  Recovery was progressive, with ultimate
restitution of the hatr in 1ts former abundance color and texture by the fourth or
fifth month  The persistence of alopecta beyond this perod of ttme was considered
an mmportant sign sndicatne of a poor prognosts as far as the lfe of the ndwidun!
was concerned
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Licbow observed that the hustologic changes were similar to those observed 1n
the normal cycle of loss and replacement of hair, except that the glassy and connec-
tve tissue sheaths were possibly thicher and the pigment more irregularly distributed
m the termporanly atrophic folhicles  The process of atrophy 1n the irradiated sub-
Jects was condensed 1n time and mmposed upon a vast number of follicles all at once,
with conseq 1 The bald was since the survivors were
comprised only of those who had recened, upon the body as a whole, less than a
permanently epilating dose of 1onizing radiations

5 MEDICOLLGAL ASPECTS OI' HAIR MORPHOLOGY*

Specimens of hair arc frequently of value from the standpomnt of medicolegal
examnation  The careful examnation of hairs found at the site of a recent murder
or many other forms of cnime or offense may be the determming clue in detecting
the guilty party Glasster, 1n his excellent book on medical junsprudence and
toucology, discusses the problem with great care and thoroughness In the course
of hus studies, he has developed several techmques and which enable
the examiner to distinguish the different types of hair observed 1n the vanous
species, the recent presence or absence of dyes, and mnumerable additional factors
of importance He states  With experence, 1t 1s not difficult to differentiate be
tween the hairs of man and those of the lower ammals  If a hair root has been
forcibly extracted the bulb will be 1rregular 1n form, due to rupture of the sheath,
and will show an undulating surface, together with excrescences of different shapes
and size A naturally shed bulb has a rounded extremity, a smooth surface, and
most probably will show signs of atrophic or fatty degeneration, especially in elderly
persons ™

In view of the number of cnmunal cases in which the finding of harrs on van
ous objects and persons has presented 1tself, and the value of these 1n relation to
the identity of accused persons, Gluster made a close muestigation of the hairs of
the enttre mammalian class of ammals

‘ The mvestigation was approached from three aspects, namely  the study of
hairs belonging to the mammalian group, excluding human hairs, the examination
of human hairs from dsfferent parts of the body, and the exammation of cross sec
tions of all the haws i the preceding groups The object of research in the above
scheme was to determine whether the hairs of ammals belonging to the same zoo-
logical order, sub order, or family showed charactenistics so similar that they could
be depended upon for the identification of the anmal order, sub order, or fanuly to
which the hair belonged In the case of human harrs, to find whether there were
any spearfic differences m their appearance with regard to sex age of the subject,
site on the body from which they were taken and pigmentation  The examination
of transverse sections supplemented the mformation pressously obtained from exami
nation in the longitudinal plane

A collection of hairs was made from many sources, and some 1700 photomtero
graphs of spectmens were taken and classified by Glaister  The principal conclu

Eer, Pt of th s materud bus been cbtaned from Med ol Ju prod nee and Taxcology by
Profenor ] ot Bl bt nd EES Lviagitone Edinbe 7
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Fig 94 —Crows section of hars (1) Squurrel (2) cat (3) goat (4) dog (5) horse
(6) cow (7) rat (8) rabbt. (Courtesy Professor John Glasster \Medical Junsprudence and
Toxwology £ & S Langstone, Edinburgh )
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sions drawn by him from this investigation were ‘Furst, the appearance of the
majonty of ammal harrs 1s such as to perrt the 1dentification of the order, sub order,
or famly of the animal to which they belong, second, the characters of the hars of
ammals belonging to all the han orders pting a few bel to the
Primates or monkey fambes, are such that therr naked eye appearances are likely to
reveal that they do not belong to the human race, and that in the odd instances
d a detailed e\ of the structure will show that the pigment i
the cortical layer 1s coarser, and the medulla broader and less regular than in human
hair third, that where doubt as to differentiation between ammal and human harr
should anse from e m 1 dinal plane, the app ¢ of the transierse
or cross section 15 likely to settle the questton by reason of the fact that the core or
medulla of human hair 15 :imanably smaller than that of 1ny of the other Prmates,
fourth that as a general rule, the breadth of the medullary layer 1s less in the haurs
of the higher than those of the lower grade mammals
From the medicolegal pomt of view, the examination of hatrs should include
the following particulars (1) color to naked eye and on microscopic exammation,
12) length ascertamed by actual measurement (3) texture (4) approtumate
breadth by micrometer (5) har tip or hair end characters, whether mtact, cut,
or torn (6) condition of bulb if present, whether forably pulled out, degenerated,
or cut across by a sharp instrument or crushed by a blunt nstrument (7) char
acter of cuticle, extent and character of cortex, presence or absence of medulla and,
if present the character and breadth (8) whether haurs arc dyed or undyed, (9)
contour of transserse sections m respect of ponts set downn No 7

The detection of hair dyes 1s important 1n some cases, and 1ts presence 15 11
dicated usually by a lack of uniformity 1n the color of the har, which 1s often lack
mg i lustre and bnttle i character  The natural color of the more recently grown
hair at the roots strihes a contrast with the shade of the remainder of the hair on
the scalp and this 1s well demonstrated by the use of filtered ultra s1olet hight, when
dved hair appears lustreless  The usc of infra red photomicrography, especially
when the hair has been dyed or bleached 1s an mmportant adjunct i the examina
tion of hair  Companson of the color of the hair on the head with that of the hair
on other parts of the body will frequently mdicate the presence or absence of dye
m the former The scalp may occasionally show stamng due to the dye which has
been employed On pplying appropriate chemical tests the nature of many of
the dyes commonly used can be detected A portton of the hair may be stecped
diluted mitne aad and this will give a solution which can be tested by qualitaine
chemical methods On examming dyed hairs microscopreally the intimate struc
ture appears hazy and shows a umformity 1 general shade which 1s niot scen i hairs
of natural color This haztness 1s more marked when the darher dyes have been
employed but when bleaching substances have been used such as hydrogen per
owde, the substance of the hair shows a typical bleached appearance which differs
from the character of natural white harrs  Sce sections on Anthropology (Chap
ter I) and Hair Dyes (Chapter 11)

Smuth and Glaster 1lso described a method for the preparation of hair speet
mens for exammation 1 a longitudinal plaine  They observed that  prior to mount
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Fg 95 —Certamn hair features (1) Gray hawr (°) healthy bulb (3) degenerate root
(4) pubc har (5) hair cut by sharp blade (6) hair severed by blunt blade (7) scalp har
(8) mustache har (Courtesy Professor John Glamter- Medical Jursprudence and Tox
cology E & S Liunestone Ed nburch )
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ing the specimens 1t 15 necessary to use some cleansing reagent to remove adherent
debris which may mash structural detarl  One of the most efficient consists of equal
parts of ether and absolute alcohol The specimens should be placed in a small test
tube with this solution and gently shaken The hairs are then removed from the
tube and dried between sheets of filter paper Before mounting they should be
steeped 1n a good quality benzol or o1l of turpentine which acts as a clearing agent
After drying the sp are d preferably in Euparal or in Canada balsam
long cover slips apphed and the shdes allowed to stand for twenty four to forty eight
hours 1if ttme will permet for clearing purposes

The following are the stages ded for the prep of cross sections
of hairs

Cleanse harrs 1n equal parts of ether and absolute alcohol

Place 1n a solution of 2 per cent alcohol to which has been added an
equal quantity of 5 per cent hiquor ammonn fortis or ammonium
hydrate  Steep for five minutes

Soap 1n 10 per cent potassium hydrate for one or two minutes Mam
tamn temperature at 50° G

Wash specimen n a solution composed of cqual parts of 5 per cent
sulphuric acid and absolute alcohol for some minutes

Wash 1n xylol or benzol for a few minutes

Dry hairs between sheets of filter paper

Steep hairs 1n liquid paraffin wax for fifteen minutes

Block specimens in paraffin

Cut sections about 8 to 10y in thickness

Float scctions on water at temperature of 40° C

Place on albumumsed shdes and put in incubator at temperature of
37° C for twenty four hours

Dissohve paraffin wax with ylol dry shides and add Canada balsam
or preferably Euparal

~

w
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The objects of stages 1 to 5 are to cleansc soften and dehydrate the hairs
step 7 to ensure adherence of paraffin during blocking stage step 10 to uncurl
the sections and step 11 to ensurc adherence of the sections to the shdes

A vanety of paraffin waxes of different melting pomts should be available 1n
the ovens smce suceess hies m the selection of a wax of suitable melting point
having regard to the thichness and consistency of the haiss to be sectioned  For
general purposes a wax of meltng pont at 52° C should prove satisfactory Dur
ing the various stages the hatrs are immersed in the form of a bundle The pundlc
1s made by binding the strands together at mntersals with fine silk thread When
only a single hair 1s available the vanous stages may be carried out 1 a watch glss
and the specimen embedded by means of fine foreeps

Kneberg ntroduced a method for embedding hairs for sectiomng purposes
According to Glaister  The hairs are mounted on a pieec of three ply drawing card
board 4ty 3 em  Slanting cuts are made 1n the ends of the cards and an opening
2by 1 cm made 1n the centse of the card  The hairs are shipped through each end
and are then held taut by small rubber tipped clamps until the glue which fastens
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them, 1s dry Fish gelatn dissolved n warm water 15 recommended, since 1t 1s
msoluble 1n the alcohols When the specimens have been put through the vamous
stages, and are finally embedded, the block 1s cut down leaving only the part con
taimng the hairs It 15 also advised that, duning the cutttng of sections, the micro-
tome blade should be kept moist with 75 per cent alcohol to obviate curling of the
sections”  (Sce page 68 )

In 1937, Montz, “hen worhing 1 Glaster’s laboratores, p:rformed several
onigmal myestig: with lar scale 1mp -
tation then showed that the most simple and suitable method for malung such
impressions was to use a plastic film of cellulose acetate m the form of fingernail
polish diluted with an equal quantity of amyl acetate A drop of this solution should
be spread thinly over the surface of a microscope shde, and the cleansed hair, with
some tension exerted upon its ends, should be laid over the wet film  After the film
has dned, usually 1n about ten minutes, the hair 15 smpped off the shde by a quick
movement The scale imp are then pically  This method
1s very useful 1n the instance of hairs which are deeply pigmented and when exami-
nation of the cuticular scales 1s desired  The color of the polish affords clear
definition of the structural detail and facilitates photography

In 1945, Chiel Inspector George Maclean and Detective-Inspector Charles
McNell, both of the Identification Bureau, City of Glasgow Police, expennmented
with all the known fomulas for the media employed 1n the preparation of cuticular
casts, and finally onginated the following formula, as described by Glaster

Ethyl lactate 5 mmlul
Amyl acetate 39 mulhl
‘ Cellodin™ - - 6

‘ The excellence of the results obtained, i addition to the fact that the solution
1s equally suitable for harrs of all tetures, justifies the recommendation that this
plastic mediem should mnvanably be used 1n making hair casts

Davidson and Taylor also described a method for staining the cuticular cells of
hair  The root and tip of the hair are removed, the harr 1s placed 1n cqual parts
of absolute alcohol and ether for fifteen minutes, and then washed thoroughly
distilled water  Next, the specimen 1s placed mn distilled water 1n a vacuum em-
bedding oven at room temperature, and a pressure of 18 to 39 mm mercury 1s
maintained for two hours This process ensures the withdrawal of air from the
medullary part of the hair  The specimen s now bleached mn a solution composed
of 3G volumes hydrogen perovide, diluted [ 1n 5 with distiffed water, 50 mf’, 5 per
cent aqueous fernic chlonde, one drop, and excess of liquid ammomnia which 15 added
immediately before use The stage of bleaching occupies a period of from fifteen
munutes to twelve hours depending upon the degree of pigmentation of the hair
‘The specimen 1s washed thoroughly m disulled water and stamed for at least fifteen
minutes m 1 in 100 carbolfuchsin (Ziehl-Neelsen) 1 distilled water 1n a vacuum
embedding oven at room temperature and at a pressure of 18 to 30 mm mereury
The hair 15 then washed 1n distilled swater, decolorized 1n absolute aleohol for five
1o ten minutes cleaned 1n benzine and mounted in Canada balsam  The writers
assert that this methed permuts the study of the cuticular scales and the longitudinal
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sectiont of the hair in detail, and that, with the use of suitable plates and color filter,
photographs showing maximum detail and contrast can be obtamed  (See Chapter
1, section on Anthropology, for additional reference }

Sometumes 1t 1s desirable to prepare stamned prep of hair or ep!
scales for mounting  The following method (Berberian} has been recommended

Technic —Furst, cut scales or hair into small pieces (1 to 2 mm ) and fix on
shde by covering with 50 per cent glacal acetic acid in water, which 1s allowed to
dry m an meubator

1 Defat specimen by flooding two or three tumes with ether, which 1s allowed
to remamn 20 to 30 seconds each time  Then flood shde for 30 to 60 seconds with
absolute alcohol, followed consecutnely by 95, 70, and 50 per cent alcohol

2 Stamn for three to five minutes with Martinott)'s tolurdine blue

helial

Formula:
Toludine blue __. 10 Gm
Lithiem carbonate - 05 Gm
Dustilled water . - 75 cc

After dye has dissolved completely, add 20 cc of glycernn and 5 cc of 95 per
cent alcohol

3 Wash shde in water and differentrate 1n 035 per cent acetic actd

4 Dehydrate m acetone, clear 1n xylene, and mount 1n balsam

Additional techniques for staming and mounting hairs are descnibed i the
section on Anthropology, Chapter I

6. PSEUDOPELADE
Cliical Features

The patient, a man between the ages of 20 and 45 years, or his barber usually
makes an accrdental discovery of this disease, because 1t 15 normally without symp-
toms of any kind although a few atypical cases hasve reported shght itching before
hair fall The alopecia develops slowly and the areas affected are at first so mnute
that they escape detecion By the time a physician 15 consulted, these small
bald spots located m the vertex, temporal, or parietal regions of the scalp have
begun to coalesce mto ccatriaal, finger shaped areas about a half-inch in length
This appearance has been likened to that of footprints in the snow These in tarn,
after another period of years, merge to form 2 palm-sized area of atrophy and
alopecta with 1regular margins and mtervening tufts of normal hair marhing
some of the borders of the smaller, irregular patches In no case does the alopecia
ever nvolve the entire scalp

The denuded areas present the appearance of translucent, shining tissue, SUg*
gesting the term “onton skin ™ They are glossy, white, nory, or famtly erythema-
tous 1 color, with a total absence of follicular opemngs and hat depressed
centrally  The harrless regions have a softer, more flexible consistency than the
adjacent scalp, which McCarthy believes 15 due, not to atrophy, but stmply to
absence of hairs acting as a ‘stfferung support” to the scalp  Several writers have
noted the lowered sensitivty of the atrophied surface as when an anesthetc 1s mjected
before performing a biopsy
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‘There 1s no obvious perifollicular inflammation present i the margmal areas,
but hairs may easily be epilated with their hyalne, translucent, epithehal sheath
still attached, and there 1s then sometimes a minute vestige of inflammation at the
follicular mouth, which disappears immedately upon pulling of the harr or spon
taneous hair fall The shaft 1s often irregular and heavily pigmented, and the root,
because of 1ts rapid {all, seldom exhibits the tapered end found 1n normal exchange
There are no transttional hair types at the margins of the plaques such as exclama
tion point, downy, or broken hairs  On the contrary, there 15 a sharp demarcation
between the atrophied area and the normal hair bearing scalp

Fig 96 —Pscudopelade  Lesions have becn likened 1 appearance to footprints i the
snow  (Courtesy McCarthy Discases of the Harr )

Differential diagnosis from the climical aspects of the disease offers Iittle con
fusion where alopecia arcata 15 concerncd since this type of baldness 1s imperma
nent and does not result 1n surface scar tissue  With atrophy absent, hair follicles
are present and there 1s no fundamental scalp change 1n alopecia areata  There
are also fewer but larger plaques with a notable regulanty of border the presence
of exclamation pomnt hars and no mucoid sheath around those which have been
epilated

Another tvpe of alopecia the svphilitic, usually exhibits freedom from atrophic
change and absence of root sheaths but when scrologic reactions are negatne and
there are no concomitant symptoms this tvpe 1s not easy to diagnose  Early recog
nition 15 ohiously essential since at the me this alopeeia may be the sole symp
tom of syvphilis (see that disease in Chapter V)
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§ 97 Advanced stage of pseudopelade The crusted les ons are merely artefacts due to
self nfi cted excoratons  (Courtesy Dr T Combes )

Q‘
N
W

Fg 98 —Typ cal ep lated ha r of pseudopelade with hyal ne translucent ep thel al sheath
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Fg 99 —Twsted atrop) ¢ and decply pgmented ha rs of pscudopclade  Such ha rs
are found on the edges of the plaques Tiey are easly I fted out of the foll cle and retan
the foll cle 1 n ng wh ch forms a large translucent sheath around the lower th rd of cach ha r
{Courtesy McCarthy D scases of the Har )
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Lupus erythematosus may be differentiated from pseudopelade because 1t
never presents so many small patches in one area and, instead of an absence of
follicular openings, exhibits enlarged ones stopped up with keratotic plugs  Obvious
il | and mfili assist d as well as the location
of lesions elsewhere on the skin

Follicuhtrs decalvans in its end stages 1s most difficult to differentiate from
pseudopelade It 1s necessary to obtam a history which will reveal a marginal pen
follicul. fl and frank p 1 at one stage 1 the disease’s develop
ment  Also in follrculitis decalvans, one small plaque enlarges its own limuts rather
than haung the final bald area result from the coalescence of smaller patches
Some authors prefer to consider pseudopelade a lesser infl y species of the
same disease, partienlatly stnce the pertodic activity and regresston are common
to both  The possibility exists that pseudopelade 1s merely an end stage of any
one of several diseases capable of terminating as a cicatricial alopecia

The healed case of favus resembles pseudopelade because of the trregutar bor
ders of the plaques the lack of evidence of an inflammatory process, and the
obvious cicatricial condition of the scalp  The preceding history 1s important as
are past cultural studies, microscopic examunations of the hair shafts, and the
presence of a scutulum

Pathology

Untl Laymon and Murphys excellent and exhaustine project, we had the
advantages of extended studies by Brocq Robinson, Sabouraud Daner Ducrey,
Civatte Van der Mewren and others agreeing with each other 1n certan funda
mental findings but differing 1n detal Laymon and Murphy have deepened our
understanding of the subject under discussion by performing bropsies of sections of
the scalp removed from the vertex and occipital regions of normal specimens, of
those who developed ordinary male baldness and of those whose scalp had been
denuded 1n plaques following tinea capitis  The acatnaial alopecia secttons were
then menculously compared to the above and interesting findings were noted par
ticularly 1n the cases of pseudopelade folliculitis decalvans and lupus erythemato
sus which with scleroderma atrophic hchen planus lupoid sycosts and atrophic
alopecia followwng acute sehorrheic eczema are difficult to dragnose  These find
ings which make 1t possible to speak with some authority about the differential
ehagnoss of these drcases sl be dwewssed under each separate beadimg This
may simphfy the diagnostic procedure when applied to pseudopelade and other
cicatricial alopecias which present a confusing similanty of appearance after their
courses have been run and only the atrophic plaque remains

Brocq Lenglet and Ayngnac discovered that even before harr fall in pscudo
pelade, there was an mfiltration of the fibrous follicular cotening and external
epithelial sheath by a small number of hmphocytes which later multiphed to form
a coating for the vesscls of the papiilae Darer n his investigations found mast
cells and chromatophores In assoctation with the lymphocytes Laymon and
Murphy found small coll of these lympt s 1n ther general sursey of
sections from advanced lestons distributed mainly about the blood vessels of the
cutts and the sclerotic remnants of the follicles




Alopecra 205

This indication of a low grade inflammatory pernascular mfiltration, mvolving
the capillaries of the cutis around and between the follicles, caused the destruction
Sabouraud believed that all the tissue was involved except the erector pith muscles,
which he stated were sometimes the only indication left that a follicle had ewsted at
that pomt Laymon and Murphy found that not only the muscles but the sweat
glands as well persisted, although the latter showed cystic dilatation  Other wniters
nated that the sweat glands were distorted and compressed by the cicatrizing process
surrounding them Laymon and Murphy were unable to find 1n any section a com-
plete h of the c tissuc

All wniters agree that the disappearance of the follicle and 1ts sebaceous gland
1s followed by the growth of young connective tissue, mentioned by Civatte, which
ultimately forms a cylindncal mass at the site of the previous follicle These
columns of sclerotic tissue are perpendicular to the surface and are one of the
three chief pomnts common to all sections examned by Laymon and Murphy
Another characteristic was that 1n all cases they found the epidermis thinned to
three layers of cells with the rete pegs flattened

Cuatte and Brocq both d that dilated follicular mouths choked with
keratotic plugs sometimes remamned after the follicle atself and its sebaceous gland
had disappeared  Layman and Murphy found no plugging by any horny mater:al,
and 1t 1s possible that these sections reported by Civatte were not examples of true
pseudopelade  These recent ivestigations also failed to find the hyaline blocks
reported by Cnatte and Meiren located 1n the papillary portion of the cutis  Such
evidences of hyaline content would change our conception of the eticlogy of the
disease, indicating, as 1t would, an endocrine or mternal toxic causative factor
Barber, for nstance, on this evidence believes the cause must be a blood borne toxin

Eticlogy

Since no organisms have been found n culture, and the presence of hyaltne
blocks have been recently disproved, it would appear that a low grade infection,
cause unknown, 1utiates the scalp disease known as pseudopelade  The famt, al
most imperceptible rosy tint seen briefly at the follicular mouth duning hair loss
lends weight to this ded as do the patho) findings described above

Therapy

Most modern writers agree that while total alopecra is never a result of pseudo
pelade, the atrophic plaques of baldness left by the disease are so stubbornly resist
ant to that 1 for regrowth ol hair or arresting of its slow but
seemingly 1nexorable course 1s grave

McCarthy, who agrees that treatment 1s usually without effect, nevertheless
reminds us that attempts should be made with local and systemic treatment until
the hopelessness of each indiidual case has been proved beyond question  He
adwises us to care for general health with cod Iner otl, its denvatnes and subst
tutes, and to try hypophosphites of iron and even arsenc gnen intramuscularly in
the form of sodm cacodylate  This latter therapy employed 1n courses of ten
injections every spnng and fall for three years, he claims, benefited four patients
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Fig 100 —Pseudopelade

4, Scleross of follicle at extreme Jeft  Cystic dilatation of sweat ducts as a result of
cieatrization  Loss of sebaccous glands

B, Sclerous of follicle with complete loss of sebaceous glands

(Courtesy Dr Carl Laymon and J Invest. Dermat )



Alopecra 207

"Q‘

e

¢
27
A

ey, Al
ot LA
gl

Wl S

e
~
e %

F

Fig 100, C~Only onc hair follicle present m entire section It 15 without hair,
keratimzed, and actually 15 a distorted remnant of an atrophic follicle {Courtesy Dr H
Curth and J Invest Dermat )
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Local t was 1 by Sab , who applied dilutions of 10 per
cent sulfur in alcohol and water McCarthy advised careful manual epilation to
avoid spreading, or total x ray epifation and the following applications

ey ORCC
Sulfur ppt

Resorcin
R ter

Sulfur ppt
Alcohol (90 per cent)
Distilled water —ecoomeene e L

McCarthy aduses frequent shampooing during treatment to remove the sebum
and allow the sulfur to penetrate as deeply as possible  He also combined o1l of
cade 1n a sulfur salve to stmulate the hown producing apparatus of the cutis 1s

follows
Ga ORCC

Deodorized ol of cade
Lanoln -
Petrolatum .
Preaypitated sulfur o .. .
Oul of rose .. - gqs

He recommended that this be rubbed in for five minutes each duy over the
involved scalp and a half inch beyond the margin  After treatment, cxcess salve
should be removed from the surrounding area sith a soft cloth  Stelw rwon
suggested from 1 to 2 per cent resorcin with precipatated sulfur, and Hallopeaas
rather armitating mixture composed of 5 per cent betanaphthol and 5 per cent
sahevhic aad  Saull, who believes that nothung 15 specific, recommends ultrasolet
Ight both locally and generally

Tt would scem to this writer that a careful study of the pathologie findings
would clumnate ang ttempts 4t therapy of the atrophic alopeen has progressed
beyond the pin dot stage  Since the disease s seldom if cier discovered i this
carly period 1nd the findings 1re merely those of burned out tissue, time and
money may be sned patients by telhing them the truth and asaisting them to
plan a method of hurdrtssing which will utilize the normnl growth on the scalp to
conceal the ccatricnal areas of baldness  Of course, further study and reseirch
must be continued m an attempt to eluadate the fundunental causatne mecha
rusms of this discase  If such study uncovers case and effect, then an appropriate
course of action may be undertaken provided the diagnosis 1s established at an
early stage and the discase processes are still actne

7. FOLLICULITIS DECALVANS

Clintcal Features

The lack of symptoms in folliculitis decalvans usunlly dedays consultatson with
the phystcian so that often the pabent docs not seeh professional advice until from
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five to fifteen years after its imnception  Adults with coarse black hair seem to be
those whose scalps are most often affected

The ongnal lesion, which mewitably escapes detection, is a pmhead sized,
inflammatory papule or pustule surrounding the follicular orifice, and pierced by
the harr shaft One follicle after another 1s molved by penpheral expansion
From ten to fourteen days after the imtial ifiltration, crustng or desiccation
occurs, with the eventual detachment of the epidermal debnis  As this drops off,
the hair comes with 1t, displaying the shiny root sheath which was once the epi-
dermal hning of the follice  As the hairs are shed, they leave behind a minute,
reddened spot which quickly fades There may be shght itching duning the persods
of maximum actnaty

Frg 9! —Foliwatus decaivans exfubming acatot abpras  Thc penfelicalr pustulaeos
and erythema are typical  (Courtesy D Manon Salzberger )

The death of these follicles and the elastic and conncetive tissue between them
accounts for the scarnng patches of alopecia which are usually cvident prior to
the imial examunation  The center of the plaque exhibits an arca of aicatncial
baldness with the follicular ostia no longer 1 evidence  These denuded patches
may range n size from narrow capsule shaped tracts to large, wrregular, and 1l
defined oval or round spaces, but no matter what their shape or size they are
bordercd by reddened slightly dilated follicles capped by cones of adherent scale
picreed by the affected hair -~ A minute pustule or groups of pustules may also be
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Fig 107 —Follicul tis decalvans showing large patches of cicatnicial alopecia with activity
in the margis of the bald areas (Courtesy Dr W J ODonovan The Haw, J & 4
Churchill London )

Fig 103 —Folliculitis decalvans end stage The final burned out patches of cicatricial
alopecia are sumilar to those observed following pseudopelade lupus erythematosus, and favus
(Couttesy Dr W ] ODonovan The Hair, ] & A Churchill London )
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apparent as perifollicular lesions  Rarely a tuft of hair will escape the spreading
mflammation and remam a normal oasss, in the mudst of the otherwise hairless

desert that exists as an atrophic plaque  This central healing which mvolves the

formation of fibrous tissue and permanent alopecia surrounded by actne lesions 1n
the margnal area 1s cssenuial for the chnical recognition of the disease

R :é:;-*( <.
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Fig 104 —Follcul ts decahans of twenty years duraton Cicatnic al alopec a wth

the occas onal of local zed y exacerbatons s character stc of the
usual case  (Courtesy, McCarthy D seases of the Har )

Other discases resulting 1n bald plaques of scar tissue may be differentiated i
many ways  Alopeaia areata lacks the cicatnicral aspect and the margnal mflam
mation Lupus enythematosus seldom appears on the scalp alone  Lesions on the
face and cars tclangictasia and less smooth scarning are usually concomtant
features  Dulated follicular onfices border the denuded plagues snstead of pustular
follicuhtis  Pscudopelade 1s complctels free from the presence of the marginal
inflammatory papules but where folliuhus decalvans has been in process for many
years and the wflarmation has subsided at been controlled the pustules ave absent
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Fig 105 —Follicultis decalvans 4, Sclerosis of cutis  Oblteration of follicles and
sebaceous glands  Partially emptied pustule 2, More advanced process showing epidermal
atrophy, complete obliteration of sebaceous glands, and rempant of hasr follicle in cente?
{Courtesy Dr Car] Laymon and J Invest Dermat }
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and daff Y 1s mpossible without either a complete history of the
case or the patholngm findings Even the latter may not clanfy the diagnosis in
certamn long standing cases This 15 equally true with scars resulting from favus,
trauma, lupoid sycosis, and certamn syphulids, as well as atrophtc forms of lichen
planus and the acatrizing processes following severe cases of seborrheic dermatitis
and other discases

Pathology

Quinquaud, after whom the discase was once named, found microscopically
that the imnfiltrate was intensified around the follicle but that it was also present i
the adjacent cutts and even the epidermis  Follicles and scbaceous glands disap
peared as the irntative process subsided, leaving fibrous tissue in their places

Later 1y noted that m ad d stages the stratum granulosum was
etther absent or linuted to from one to three layers of swollen polygonal cells  As
1n other forms of permanent alopecia the sweat glands persisted but were without
operative ducts, and while elastic tissue had completely disappeared mn the upper
half of the cus, 1t was still evident at the level of the sweat glands

Laymon and Murphy, 1n their recent pathologic study, found the central por-
tion of the plaques identical with those of pseudopelade, but the sur ding area
was characterized by abscess formation just below the basal layer which occupied
most of the upper half of the cutis In addstion, there was a preponderance of
polymorphonuclear leucocytes in relattonship to the usual lymphocytes  All
through the affected areas, the size and number of the infiltrates were larger than
m average cases of pseudopelade They did not find evidences of the intense
inflammatory changes described by Van der Meiren, nor did they observe the
hyaln blocks 1n the papillary portion of the cutis reported previously by Ciatte
Spectal elastic tissue stams showed an absence of elastic fibers at the sites of the
acatnzed follicles

Etiology

Sawill reported that Staphylococcus aureus was found i ecultures made from
the affected follicles and hair roots, repeating Quinquaud’s findings but these have
not been confirmed by more recent research

Senear called attention to the many cases in which lichen spinulosis was asso
ual:d with folliculiis decalvans, and wondered whether the causatne factors of
one Tght not be responsible for the existence of the other Actually, the reference
apphes to an entirely different disease, namely follicular hehen planus, and the
many aspects of this complex problem are discussed under that heading  (See Fol
licular Lichen Planus page 432 )

Therapy

Prognosis 1s grave and the disease 1s definutely a chromic one  As the lesions
imvolute 1n one spot they emerge 1 another  While 1t 15 utterly ampossible to
simulate regrowth i the aicatricial areas, many wnters have found 1t possible to
chech the extension of the lesions by meticulous treatment  However, the Tery
number of suggested methods prove that there 1s no specific means of therapy
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Obviously all measures should be undertaken to 1mprose the local and general
resistance of the patient A thorough search should be mstituted to rule out 1
focus of infection clsewhere m the body  General measures should include a high
proten low carbohvdrate diet with the dah addition of one to two hundred
thousand umts of vitammn A It 15 also advisable to elimmnate foods and drugs con
taming 1odides and bromudes as well as chocolate and excesses of fats and sweets
Vaccines either autogenous or stoch, are usually ineffectual

Local measures should parallel those employed 1n resistant cases of sycosts
vulgans or lupoid sycosis A satisfactory daily routine 1s the application of an anti
septic wet dressing for thirty minutes even morning and might followed by manual
epilation of inohed hairs  Sausfactorny wet dressings i this disease include

1 1 2000 bichlonde of mercury 1n alcohol

2 Albour water

Copper suliate 20
Zinc sulfate 70
Camphor water qs 3000

Diute 110 to 120

3 Liquor aluminum acetate diluted 1 5 to 1 10

4 Vieminckx s solution (1 tablespoon to 1 glass of hot water)

Subsequent to manual emlation the arca should be sponged ofl with the re
maimng wet dressing solution and 1n antiseptic omntment should be applied

1 Compound quinolor ointment (25 to 50 per cent) contarng 1 to 3
per cent sulfur

2 Antbiotic {bacitracin i terramyem) In

a disease which 1s so resistant to all forms of trextment a course of par

enteral therapy intravenous or mtmmuscular) with antibrotics such 15

strt mn aureomycn  and h herapeutic agents

such as the sulfonamudes should also be consndercd

In 1949 Larnck and Thompson successfully used streptormain i 1

case of folliculitts decalvans in a 9 vear-old child whose condition had

resisted all other therapeutic measures  The drug was ingected into the

actnve border at forty eight hour mtenals for ten consccutne treat

ments Ten metapules of streptonmcmn each contaimng 100 000 units

were employed at one time by means of a hyvpo spray techmque

There was a favorable response after the third treatment and the pa

tient was almost cured after two months o b1d effects were rcponed

except for minor pain n the scalp 1t the time of the injecuon

Vroform (3 to 10 per cent) 1n petrolatum

Combinations of sulfur (3 to 10 per cent) and salicyhic acd (3 to 5

per cent)

Varnous mercurial salies (not with sulfur wet dressings)

Fne to ten per cent betanaphthol omtment

Todine (2 to 10 per cent) 1n alcohol or petrolatum

Malachite green sprav - Sir Lenthal Cheatle)

RNy N

These remedies are often sensitizing and irmtatng and must be employed
under careful obseryation

The use of \ ravs for epilaung purposes has been advised mn the past Jtisa
hazardous procedure and fraught with local and medicolegal complications It
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does not cure the discase but increases the mcidence of atrophy, scarring, and re-
sistance to subseq In select where the disease 1s confined
to a comparatiely small area, fractional doses of x-ray (50 to 75 r) wath an ap-.
proximate half-ialue layer of 20 mm Al, once weekly for four to eight weels,
may be of value

Of ment 1n some cases 1s the frequent apphcation of carbon dioxide slush to
the papulopustular lesions Light therapy, primanly the use of ultraviolet rays,
from a source such as the water-cooled Kromayer lamp, may also be of value
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CHAPTER IV
THE SEBORRHEIC DIATHESES

1. THE PITYRIASES: SIMPLEX AND STEATOIDES

Clinical Features

The most common malady to mnvolve the scalp 1s that which 1s known to the
layman as dandruff, and to the physician by the misnomer, dry seborrhea (sebor-
rthea sicca) This condition begins on the scalp as a simple, dry, scaly condition,
correctly alluded to as pitynasis slmplcx capitis, and oftentimes develops 1nto 1ts

, prtyriasis

In the former, either the vertex becomes covered with loose, dry scales, or
these fine, branny flakes may appear diffused umformly over the entire scalp
This scaliness 1s the result of a process of continuous desquamation of the scalp, 2
constant flahing off of the outer layers of the epidermis They are not due to
dned out scbum, a popular misconception The scales are gray or white and
accumulate i round patches until they are shed After they fall off the scalp,
when they are disturbed by combing, brushing, or scratching, they may be found
1n large quantities along the hair shafts and as ‘ snow ’ on the shoulders of the persons
so afflicted Pruntus 1s often a subjective symptom, and the scalp may present
exconations due fo scratching and acquire a reddened, thickened appearance
Normally, however, the scalp beneath the dry, furfuraceous flakes 15 lusterless anc
gray in appearance and 1s free from inflammatory changes

Because of the lack of normal sebum flow, the hairs which project through
these scales are dull and unruly Due to their abnormal dryness, they are friablt
and therefore are frequently short and thin, with a medulla which 1s difficult t
distinguish  When the scales are shghtly greasier, they are more adherent to the
scalp surface, and mclmc to pxl: up 1 laminated layers, matting the hasr to the
scalp or 1 i the hirsute growth

The desquamation may spread to areas adjacent to the scalp, such as the
ears, nech forehead, and face, although this occurs more commonly in the next
stage of the disorder, namely, pitynasis steatoides  Where 1t 1nvolves the skin
this manner, the epidermis becomes shghtly reddened while the scales formed arc
very thin, mfrequent, and more adherent than those located on the scalp

Starting 1n early childhood, prtyniasis sumplex capitis may persist without fur-
ther alteration for the entire hfetime of an mdnidual, although a majority of
persons progress mto the next stage known as pityriasis steatoides  Ths still may
be described as a non mflammatory disturbance of a profusely exfoliating scalp,
but the scaliness 15 more esident and the flakes become greasier and more numerous
They are decidedly more adherent, are yellowish 1 color, and tend to form waxy

220
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crusts When the scales arc removed, the underlying scalp 1s sticky, shghtly mosst,
and flushed mstead of being grayish, and this augmented redness may extend beyond
the borders of the hairy scalp, imvading the forehead In an even more advanced
state Unna called these lesions the “corona seborrhea,’ to distinguish them from

f

Fig 107 —A Hair corered with scales from a case of pitynasis simplex B Same bair after
shampoo  (Courtesy Reed Den Beste and Humoller ] Soc Cosm Chem }

the corona venens of secondary syphlis, but such lesions are actually seborrheic
dermatitis an eczematized form of pitymasis steatordes  In pitymasis steatordes,
some hair fall may be observed when the sticky scales are removed because many
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This inunction may contamn 3 to 5 per cent of salicylic acid for its heratoplastic and
antiseptic properties, combined with 3 to 5 per cent of amnmoniated mercury or the
same percentage of preciprtated sulfur  ‘The best results follow if the omtment 1s
allowed to permeate the scalp overmght and 1s not washed out until the followmng
mormng  Two or three times weekly, the scalp should be thoroughly massaged with
a lotion contarmng esther mercury, resorcinol, sulfur, salicylic acid, or fatty acids
These Jotions are best applied with a medicne dropper 1n order to reach the scalp
{Detailed formulas for this entire chapter are listed 1n the Formulary, pages 548 550 )
In addition to these simple applications, hot o1l nunctions may be employed,
or suberythema doses of ultraviolet Light once or twice a weeh Large amounts of
vitamin A may also be found helpful in controlling both pityriasis simplex and pity
riasis steatoides A recent report has descnibed the use of a selemum salt (cherm
cally related to sulfur) in the treatment of the scborrheic diatheses A group of
cases was treated with a shampoo containing 2 5 per cent of selenium disulfide and
according to these mmestigators, approuimately 80 to 95 per cent of these cases
were completcly controlled by two shampoos weekly  Further studics over a longer
period of tumc are necessary before these findings can be accepted wath assurance

2. SEBORRHEA OLLEOSA

Chinical Features

The term, “seborrhea oleosa, describes an excessively oily, nonmflammatory
condition of the scalp and face  Other parts of the body, such as the sternal region
of the chest and the shin over the spinal column may also be mmoled This dis-
order 1s the result of an overproduction of scbum from the androgen stimulated
sebaceous glands  Most pattents with seborrhea oleosa have had pityriasis sumplex
and pitynasis steatoides i early and Jate chuldhood  Fheir scalps, therefore, are
often covered with masses of scales which at first conceal the new, oily condition
beginning at puberty when the endocrine glands controlling androgen secretion
begin to function As the disease progresses, the orgamsms responsible for the
pityriases assume an increasingly unmportant role, the scales disappear, for the
most part, and only an oily secretion 15 left visible

The profuse flow of scbum bathes the hair and scalp and contributes to the
glossy appearance of the latter At times the secretton 15 so pronounced that drops
of otl form and need to be wiped off  The onfices of the glands responsible for
this condition are located 1n the upper third of the follicles and duning this imbal
ance of hormonal levels they become distended and filled with sebum and degen
crated horny cells from the follicular hnmgs  Pressure of the finger tips or of a
glass shde casily forces the soft giayish white oily matenal to the scalp surface
which, whether flushed or palhd remains chill to the touch  Sabouraud named this
mass the “seborrheic filament,” and when the ducts become thoroughly plugged,
thss filament distends to as much as three times 1ts normal size before forcing tself
to the surface The hypertrophy of the sebaceous glinds and the profuse flow of
sebum 18 accompamed by an overactinity of the sweat glands which musled Unna
into the assumption that this discase was due to a disturbance of the latter

The site of schorrhea oleosy 15 seldom confined to the scalp  The diffused ol
also appears over the adjacent forchend, nose, and chieehs absorbing particles of
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crusts VWhen the scales are removed the underlying scalp s sticky, shghtly mosst,
and flushed instead of being grayssh and thuis augmented redness may extend beyond
the borders of the hairy scalp, imading the forehead In an even more advanced
state Unna called these Jesions the * corona seborrhea, to distinguish them from

Fig 106 —Pityras s s mplex 1n 2 young g 1l (Courtesy McCarthy  Diseases of the Harr )

Fiz 1074 Har covered with scales from a casc of pityrass smplex B Same hair after
shampoo  (Courtesy Reed Den Beste ani Humoller J Soc Cotm Chem )

the corona venerss of secondary syplulis but such lesions are actually sebortheic
dermatitis, an eczematized form of pityriasis steatordes  In patyrasis steatordes,
some hair fall ma be obserned when the sticky scales are removed becuse many
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haurs are found mixed m with the sticky exudation It 1s perfectly possible for the
pattent to undergo a circular experience  suffering first from pity nasis simplex, then
developing the heavier, serous laden scales of pitynasies steatodes, only, i Jater
years, to have the serous exudation cease, the scales dry out, harden, and fall from
the scalp as in the onginal chnical picture of pity nasts stmplex

oy e o
B

i v

Fig 108 —Draw ng of the various forms of the Pityrosporum ovale of Malassez found
i pitynans simplex  (Courtesy McCarthy  Diseases of the Harr  Reproduced from
Sabouraud  Affections du Cuir Chevelu Masson et Cie )

Pathology

Pitsriasis stmplex capitis begins i prepuberal childhood wath the presence of
Malassez s spores which Unna later renamed the bottle baaillus It 1 now hnown
as the Pityrosporum ovale of Malassez and mahes its home between the desquamat
g scales on the scalp It s dustinetly polymorphous in appearance and may be
classified under four descriptive headings  There are small spheres from 3 to 6
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or 7p 1n diameter, banana shaped forms, 7u long and 2y thick, whose ends dye
more deeply with amlme than the central portion, pear shaped organisms 6 to 8u
n size, and bottle or flask shaped forms 8 to 12p 1n diameter  The last named are
so called because they consist of a round projection attached to a sphere and are
capable of deep staming The protoplasm 1s cither transparent or shghtly granular,
and reproduction 1s taken care of by a yeasthhe, budding process The Pityro-
sporum never appear 1n chains, only 1n grouped colonies of ten or twele

Enen though the epidermus suffers constant desquamation, there s rarelys sub
sequent alopecta  Microscopic examunation of the scales reveals a hyperkeratosis

lated to y processes  Scb, 15 dryer than normal,
with a high p of cells exfoliated from the glandular onfices and follicular
linings, and with imperfectly metamorphosed cells from the glands themselves

Fig 109 —Putyrosporum orale in scctions of the scalp  (Courtesy Suston and Suttan  Hand
bk, of D stavne of. U Son, Qragmal phntrash. by, Dx Mo Mosre Y

The next stage mamilests itself from 15 to 17 years of ace following the advent
of puberty At this time the schaceous glands become hyperactive and a mild scrous
exudation into the rete malpighu 1s observed  This serous exudate coagulates, and
the leucocytes impnsoned between the lavers of parakcratotic horny cells, trans
form the flakes into the stichy and thich scales of pity nasts steatodes

Under the microscope, staned specimens show that the spores of Malassez are
still present in large quantities but that a pelymorphous coccus (Cedercreutz) which
Unna called a morococcus and which we hnow as a Staphylococcus albus has been
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added ‘The corum 15 the site of a pervascular, cellular infiltration accompanied
by edema and parakeratoss It 1s this additional orgamism which 1s probably
responsible for the serous exudate which alters the chnical picture  This coccus
may be present singly, 1 to 6z 1n diameter, or orgamsms of approximately the same
sze may appear in two's or four’s The morphology vanes considerably Oval
forms are evident, but so are pseudobacilli, 3x wide and 9 long  Others are club
shaped or resemble dumbbells This coccus grows easily on Sabouraud s medum,
developing a round grayish most colony 1n forty eight hours

T
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Fig 110 —Two views of the polymorphous coccus of Cedercreutz in a smear preparat on
from pitynaus steatoides  (Courtesy McCarthy D seases of the Hair Reproduced from
Sabouraud  Affect ons du Cur Chevelu )

Etrology

Barber 1s convinced that the Pityrosporum of Malassez 1s the organtsm respon
sible for pityriasis sumplex  Pathologic studtes have strengthened thuy behef since
this 15 the sole organism which has been found to be actsely growing on affected
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scalps  The furfuraceous scales are seldom found on children younger than 9 or
10 when the and are Just b to late through the blood stream,
prepanng the proper soil for the dev elcpment of the Pityrosporum  The fact that
this when cul d and lated in esther man or beast, does not re
produce the disease, indicates that a speaific soil 15 required for its cultnation  The
peniods of remussion also indicate that physiologic vanations m general health are
conducive to ats onset when these changes have the effect of altenng the endocnine
and nutntional balance of the sealp Other predisposing causes include malnutrition

and general debility, 1llness, blood dys
crasias, and chrome disease v and 1 d t may be fac-
tors m b to this predisp to pityniasis simplex

Just as androgens indirectly stmulate the growth of the Patyrosporum, estrogens
inhibit 1ts development  When admnistered 1n Jarge enough dosage or apphed
locally 1n an omntment, the hormone successfully imits dandruff  Dunng pregnancy,
when the estrogen content of the blood nses to peak levels sufferers from chromc
Ppitynass ssimplex often become completely relieved of this condition for the first time
in their lives, only to relapse after parturition 15 completed

e P cmee @ o &

™ cr @ 000 ) O o0 g EP

= &b =

Fig 111 —The polymorphous coceus of Cedercreutz  (Courtesy McCarthy  Duseases of the
Hair  Reproduced from Sabouraud  Afcctiony du Cur Chevelu )

Just as all pityriasis simplex does not develop 1nto pitynasts steatowdes, so all
cases of the latter do not progress mto the chincal condition known as seborrhea
oleosa  The microbacillus does not develop on all scalps which have been host to
the Pityrosporum and the Staphyloccocus albus It 1s apparently a matter of 1ndi-
vidual endocrinologic sdiosyncrasy as well as bactenal infection which eauses some
scalps to develop one organism or two, and others to suffer from all three of the
seborrheic tnad

Therapy

The scalp should be shampooed at least twice weckly In addition, an omnt
ment should be applied daily with a soft narrow brush in order to reach the scalp
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This munction may contain 3 to 5 per cent of salicylic acid for 1ts heratoplastic and
antiseptic properties combined with 3 to 5 per cent of ammoniated mercury or the
same percentage of precipitated sulfur  The best results follow 1f the cintment 15
allowed to permeate the scalp overmght and 1s not washed out until the following
morming  Two or three tmes weekly the scalp should be thoroughly massaged with
a lotion contaming erther mercury, resorcinol sulfur, salicylic acid, or fatty actds
These lotions are best applied with 1 medicine dropper n order to reach the scalp
(Detailed formulas for this entire chapter are listed 1n the Formulary pages 548 550 )
In addition to these stmple appl hot otl may be employed
or suberythema doses of ultrasiolet hght once or twice a week Large amounts of
sitamin A may also be found helpful in controlling both pityniasis sumplex and pity
riasis steatoides A recent report has described the use of a selenium salt (chem:
cally related to sulfur) in the treatment of the schorrheic diatheses A group of
cases was treated with a shampoo contaming 2 5 per cent of sclenum disulfide and
accordmg to these investigators approsimately 80 to 95 per cent of these cases
were completely controlled by two shampoos weekly  Further studses over a longer
period of time are necessary before these findings can be accepted with assurance

2 SEBORRHEA OLLOSA

Chnical Features

The term  seborrhea oleosa  describes an excessnely oily, noninflammatory
condition of the scalp and face  Other parts of the body such as the sternal region
of the chest and the shin over the sptnal column may also be ivolved This dis
order 15 the result of an oserproduction of sebum from the androgen stimulated
sebaccous glands  Most patients with seborrhea oleosa have had pityrasis simplex
and pityriasts steatoides 1n early and lat~ childhood Their scalps, therefore are
often covered with masses of scales which at first conceal the new oily condition
beginning at puberty when the endocnine glands controlling androgen secretion
begin to function As the disease progresses the orgamsms responsible for the
pityriases assume an ncreasingly unimportant role the scales disappear, for the
most part and only an otly secretion 1s left visible

The profuse flow of scbum bathes the hair and scalp and contributes to the
glossy appearance of the latter At times the sccretton 1s so pronounced that drops
of ol form and need to be wiped off The onfices of the glands responsible for
this conditron are located 1n the upper third of the follicles and during this mmbal
ance of hormonal levels they become distended and filled with sebum and degen
erated horny cells from the follicular hnings  Pressure of the finger tips or of 2
glass shide easily forces the soft giayish white oty matenal to the scalp surface
which whether flushed or pallid remans chill to the touch Sabouraud named ths
mass the ‘seborrheic filament  and when the ducts become thoroughly plugged
this filament distends to as much as three times 1ts normal size before forcing 1tsell
to the surface The hypertrophy of the scbaccous glands and the profuse flow of
sebum 1s accompamied by an overactinsty of the sweat glands which misled Unna
1nto the assumption that this discase was due to a disturbance of the latter

The site of seborrhea oleosa is seldom confined to the scalp The diffused o1
alo appears over the adjacent forchead nose and cheeks absorbing pamclrs of



Fig 112 —Male pattern alopecra 1n a 24 year-old woman with schorrhea oleosa  (Courtesy
McCarthy D seases of the Har )

Fig 113 —Malc pattern alopecia 1n a 45 year-0ld woman with seborrhea oleasa  {Courtesy
McCarthy D seases of the Har )
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dust and soot 1nto the follicular onfices and causing comedo formation with, the
concurrent oxidation of heratin into brown oxyheratin - Even the chest and back
may be involved n the ever constant flow of sebaceous material

Pathology

The microscope reveals that the epidermus 1s a nonparticipant in the pathologic
picture of seborrhea oleosa  Hypertrophy and esen hyperplasia overtake the seba
ceous glands whose ortfices are noticeably dilated because of the accelerated flow of
sebum forcing 1ts way to the surface  As Unna observed the sweat glands of the
coil vanety are enormously enlarged even at times forming cysts and are fre
quently imbedded 1 masses of mast and mononuclear cells such as surround the
diseased follicles
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Fig 114 - of the seborrheic baullus & Indiadual young forms & Ele
ments unted 1in chans a and b Same forms counterstained to demonstrate the capsule
(Courtesy MeCarthy D scases of the Har Reproduced from Sabouraud  Affect ons du
Cuir Chevelu )

It 1s within these disabled follicles situated tn their upper thirds lhat'largc
colontes of microbacills make therr home 1vading the schorrheic filament  The
epithelial ining of that portion of the follicle 15 often composed of only two or
three Jayers of cells  Pitymasis simplex with sccondary staphylococcic infectton or
pitynases with an underlying oily secretion (steatoides) mught be confused with
scborrhea oleosa  Remouving the schorrheic filament with a glass shde and stain
e, 1t with methylene blue makes 1t possible to ebserve both cocer and bottle bacillt
m these two discases but none of the microbacilli with which seborrhea oleosa
abounds

hetron 1n very thorouth studus of the schorrhaic baaillus and its cultural
possibilities discovered that it develops well in meat imfusion agar to whuch 2 per
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cent glycern and 1 per cent dextrose have been added The pH of the medm
should be acid somewhere between 62 and 68  Should the hydrogen ton concen
tration of the medum be suitable for 1ts culture, the bacillus flourishes with equal
ease aerobically or anaerobically  Eventually, the growth may be characterzed as
luxuniant

Sections of scalps showing long standing male pattern alopecta as well as sebor-
rhea oleosa show that the follicles have disappeared except for a misshapen few
without esther hair bulb or papilla  Sclerotic connectne tissue usually surrounds

these of the follicul: The sweat and sebaceous glands have
returned to their nommal size, but the blood \essels of the mud cutis are shghtly
dilated Al infl 3 P have 2t ppeared

Laght exammed tissue sections of the vertex reglons obtamed during autopsy
of patients meeting unnatural death erther through acadent or homicide An
apparent relationship was found between the number of hairs and the age of the
ndrvidual and also the amount of infiltration of connective tissue into the fat layer
surrounding the hair roots

Etwology

We know that the endocrine constitution of each individual 55 one of the im-
portant factors which contnibutes to his propensity for male baldness or keeps him
from b g bald The prod of the male hormone in unusual amounts
also gives rise 1n part to the seborrheic soil It 1s a proved fact that androgens stun
ulate both the cpathellum and the activity of the sebaceous glands, thus becoming
responsible for the production of hyperkeratosis, seborrhea, and acne  When, 1n
pumtary dwarfism and Simmond s disease, there 1s a compléte lack of androgemc
excitement, there 15 also no visible production of sebum nor 1ts attendant sebor-
rtheic disorders  The androgens which mndirectly mduce hair fall are produced by
the testes, the ovaries, and the adrenals Their activity 1s neutralized somewhat by
estrogen, but this effect can be utihzed therapeutically only m very select instances

It has long been contended that scborrhea, the *seborrheie state,” and sebor-
rheic dermatitis are causatne agents and even the causative factors in the produc
tion of ordinary baldness or male pattern alopecia  In the light of modem research
this theory 1s no longer tenable Ordinary baldness or patterned alopeca 15 due
in the vast majonty of cases to an inhented predisposition, hormonal factors, the
normal aging process and m minor degree to o*her physiologic mechamisms such
as ncreased tension of sealp musculature The association of the various sehor
rhrere states with padtermed woprent 8 more than comerdertéal, fowever, because
the same hormonal inaitant to baldness, namely androgen, also plays a part 1n the
development and aggravation of this group of diseases  In other words, both male
pn(tcm alopeaia and scborrhcm disorders may be induced and aggravated by a

of male sex } Once this association has occurred, 1t 1s rav
bche! that the tvpe and amount of hair loss may be exaegerated and increased
by the seborrheic components of the process That this assoctation 1s neither fun
damental nor necessary 1s evidenced by the many mdividuals with seborrheic
changes who show no sizns of baldness  Then too, the sehorrhere soil 13 frequently
observed in women vet baldness 1s comparitnely uncommon  Still another fact 15
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the frequent appearance of seborrheic dermatitis over the occiput and in the eye
brows without loss of hair in these areas This does not mean that seborrheic
dermatitss may not produce alopecia It may not only produce alopecia but, mn
some 1nstances of severe seborrheic dermatitis, alopecia of an extensne and cicatn
aal nature may be observed  Nevertheless 1t should be resterated that the sebor
hae disorders cannot be assumcd to play the major role in the production of ord:
nary male baldness

Fig 115 Fiz 116

d. de and due to a

Fg 115 —Cicatnaal alopec 2 chmically sim lar to
form of seborrhe ¢ dermat t1s 1n a woman

Fig 116 —Forchead cyelashes and nose of same patent illustrating severe degree of
seborrhe ¢ dermat us w th ¢ catr cial alopecia

Even during the penod of Sabouraud when the microbsc ongin was accepted
without question that great chimcran satd that seborrhea oleosa could only develop
under certain conditions of age and general health  Many years later Barber
agreed that deficient excrase and imperfeet nutntion could create a pathologic
alteration of the shin which when combined with overactve sehaccous glands be
comes so changed that 1t creates a perfect soil for the nourishment of the seborrheic
trad of orgamsms  The bottle bacillus microbacillus and Staphylococcus albus
all flounsh 1n this sebortheic medium  This modern conception 15 based on out
recent understanding that vitarmns as well as hormones act as brologic ad)usters of
equal importance both having basic chemical reactne functions as enzymic factors

‘The conception that the nucrobacllus 1s prmarly resy ble for schorrhea
olcosa 1s subject to the gravest doubt since normal scalps have been examuned and
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found to contatn the microbacillus 1o their hair follicles without a single vestige of
scborthea It would appear that rather than being a primary source of infectron,
the microorganism 1s actually secondary, since 1t flounshes only when provided wath
a seborrherc culture medium which, tn paint of tume, comes first

Other contnbutory enologic factors have been widely discussed  Seborrhea
oleosa may be caused by dietary excess of fats or carbohvdrates, but the fault may
also lie 1n the 1nadequacy of the bol rather than in their being over
loaded Thus, according to Sutton and Sunon, hypothyrordism may be a causal
factor, and a tnal with thyrod substance 1s therefore suggested by them \ore
recently, Jolliffe and associates have demonstrated that pyndoune (50 to 220 mg
daily, m divided doses), defimitely reduces the oiliness of the skin It seems that
chemical processes which mcrease oxidation have a beneficial influence on the sebor
rtheic state  Moreover, the experimental work of Perutz and co-worhers has revealed
that the mdbrain contans an wwhibitory center whose destruction 1s followed by
excessive excretion of cutancous fat when lipids are fed over a long period  In this
connection 1t 15 particularly interesting to note that encephalitic processes are capa
ble of causing extreme degrees of sehorrhea and high grade typical comedo forma
tion  Stokes and Sternberg call attention to the fact that the activity of the seba
ceous glands 1s to some extent dependent upon nervous control of the secretony
function Furthermore, constipation and other abnormahties of digestion are like-
wise capable of increasing the sebartheic actmaty of the glands  The exact man
ner in which these disturbances exert their mfh 1s not known  Some author
ties believe that cutaneous hyperemia due to reflex mechanisms of vaned etiology
may constitute the underhving pathogenic basis

Therapy

Before resorting to Jocal therapy, the scalp must be freed of its fatty accumula
tions by bathing n softening solutions such as olne or almond il and small amounts
of glycenn to facilitate their removal  Even when the seborrherc masses are un
usually large and adherent, soap and water will free the scales and cleanse the oty
surface of the scalp A lather of sapo mollis gently rubbed into the scalp and then
ninsed out with water and vmegar will usually take the stichy crusts with it

After this cl g op has been pleted allahine nnses may be em
ployed to lessen the oiliness ammoma borax, and potassium carbonate being suit
able when they are carefully diluted to proportions harmless to the eprdermus  An
emolilent appheation should be used immediately after these allaline solutions to
prevent possible wrntation Olne mimeral and almond ails or diluted glycenin
and cven water may be used 1o bathe the scalp for this purpose  Crocker aduises
the use of acetic aud before the application of other lotions to aid penetration
O may be sub d for oils  Petrol. lanohn and cold cream mas
all be employed as the bases of bland creams with additional medicaments 1n low
concentrations such as sulfur, resorein salicvlic aaid or the red oxide and red sulfide
of mercury as well a1 ammoniated mercury

Measures which might improve the state of the patents general health are
advised  Since sedentany workers are those most prone o suffer from seborthea
oleosa plenty of fresh air and exercise will prove salutan  Intelligently spaced
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penods of rest the elimination of focal ponts of infection and a well balanced diet
are also surgested  VWhen anemna 15 present, folic acid ron or vitamun By should
be prescnibed depending on the type of ancmia  If possible, constipation should
be nunimized in these indiaduals

When the microbacillus plaved a domunant role, Savill claimed great success with
vaceine treatment njecting doses of from 100 to 300 million organisms, eleven times
between June and October She reported improvement 1n one mstance after the
first dose and a complete cure by December This improyement was followed by a
shght relapse due to a change 1n the patient’s general health, but when cheched
seventeen years later the seborrhea had not reappeared  Barber reported the case
of a patient treated for seborrhea hirsutism and alopecia with estrogen mjections
who benefited 1n two months  Another woman with male pattern baldness but
neither seborrhea nor hirsutism, but with palmar hyperkeratosis responded to
estradiol administered for seseral months

Sulzberger and Wolf recommend the remoral of the aily film by frequent sham
poomng with tar preparations Oil solvents such as sulfonated oils, carbon tetra
chlonde, and others prove effectne  These authors pointed out that while roentgen
rav therapy temporanly decreases the hyperactivaty of the sebaceous glands recur
rences are common and more than two courses of treatment expose the patient to the
dangers of excessne wrradiation  Ultraviolet hight, which at first scems to mcrease
the oihness 1f used biweekly over a protracted period of time may produce the
desired dnung effect  In the Appendin (page 549), I have listed a number of
shampoos salies and lotions of value 1n this disorder It should be emphasized
that frequent and adequate washing of the scalp followed by the daily apphcation
of an effectnne lotion and en occaston a nongreasy omtment will control the condi
tion  Cure does not result unless the systemic measures descnbed following the
section on seborrheic dermatius are also employed and even then, recurrences mas
rear their oily heads

3 SEBORRHELIC DLRMATITIS
Climical Features

Seborrheic dermatitis 1s an acute sub or chronie diseasc of
Y

the shin and scalp situated on those regions most lavishly provided with over
actne sebaceous glands It may present a vanety of chinical features such as ery
thema greasy scaline exudation and crusting  Since a seborrhetc sotl 15 a prereq
wsite 10 this conditton and modern writers confess that the ondy duferende
tween eczema and dermantss 15 etiologic the term  seborrheic dermatiis becomes
far more accurate than the eczema sebortheicum  which Unna employed to desig
nate this disease

The mtial lesions commonly appear on a scalp with seborrhea oleosa and
seldom spread beyond 1ts hairy confines  The greasy scaly scalp develops penfol
licular erythematous macules which may become confluent dunng the course of
the disease  When aggravated by mosture therapeutic measures or secondary
bactenal invaders, these onginal lesions may develop into an acute, weeping eczema
tous dermatosis  The latter process affects the scalp far less frequently than 1t does
the flexural aspects of the body The yellowish red patches on the scalp vary both
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1n s1ze and shape although their outlmes are always irregular and sharply delineated,
and they are usually covered with firmly attached, greasy, yellow scales beneath
which the scalp remamns morst  These scales more nearly resemble nonadherent,
yellow brown crusts A pale red or yellowish eruption may evohe m a circinate
margin {Sabouraud’s pitynasis cremata) below and beyond the original plaques
with a tendency toward penpheral expansion  This may be noticed most clearly
at the hairlne of the scalp These Icsions may either remain as discrete, flat
patches or merge to form sharply outlined, shghtly elevated plaques with red mar-
gins and reddish ycllow centers  In the more severc forms, the erythematous scalp
areas become moist and are covered by thich masses of greasy, browmsh scales and
crusts  In some mstances the expanding margins form serpigmous and polycyche
areas of a yellowish red calor covered by grensy, yellow, adherent scales or crusts

Fig 117 —Scborrhesc dermatitis of the scalp  (Courtesy Sutton and Sutton  Diseases of the
Skin )

In the process of extension from the scalp, or due to acute esacerbations of the
disease, there 1s often an assoctated scaling and redness of the forchead, cycbrows
eyelds (enthema hlephantis) nasolabial folds, beard, ears external meatus and
postauncular arca) and nech  Although the scaling forms are the most common
and constant mamifestaions of seborrheic dermatitis on the scalp there 15 no
unanimty of the process and drv forms may slowly or suddenly become moist and
vice vers1 In cluldren the process may begin as one or several small patches
the scalp with gradual spread over the entire scalp surface A complicating strep
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tococeal infection occurs more frequently i children than in adults, converting the
process nto a superficial pyoderma characterized by bnght red erythema, exuda
tion, impetiginous crusting, and fissuning  The ears and postauncular regions are
most frequently mvolied by this infectious, eczematoid process

Fig 118 —Scborrheic dermatitis of the axilla  (Courtesy Sutton and Sutton  Diseases of

the Skin )}
{
b
.
Fig 119 — heie d of the f tpe with typical imvohement of

sternal area  (Courtesy Sutton and Sutton  Diseases of the Skin  Onginal photograph by
Dr F Ronchese )

It 15 only within the scope of this book to discuss seborrheie dermatitts 10 50
far as 1t imolves the scalp although brief allusions to 1ts manilestations clsewhere
on the body surface are included  The reader 15 referred to the general textbooks
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on der logy for a T p of the disease as 1t affects the glabrous
shin  In general, 1t may be stated that the chinical appearance of seborrheic derma
titis 15 dependent on the habitus of the individual It may range from a muld type
exemplified by a greasy, yellowish, scaling erythema of the scalp, eyebrows, naso

labial folds and sternum, to a severe form ch 1zed by eaudatne,

and fissured plaques 1n the postauncular awllary, umbilical, and anogemtal regions
In the latter instances, a supenimposed monihasis 1s not uncommon  Areas other
than the scalp may also be wvolved by pityriasiform, papular, and flower leaf

or petalord types of seborrheic dermatitis and may pose very difficult problems 1n
differential diagnosis

Dufferential Diagnosis

Seborrheic dermatitis may be distinguished from psoniasis because of the greasy
character of the former's scales, the yellowish tint which mvartably accompames the
underlying erythema, the lack of capillary bleeding after scale removal, and the
general course of the eruption  The seborrheic corona 1s a sharply defined, red scaly
nbbenlike band usually observed at the hair margins as in psonasis but unlike the
latter, 1t has an even, regular outhine and 1s a far more superficial process In the
imtial stages of psoriasis, McCarthy found differential diagnosis somewhat bafiling
but as soon as the scales formed they assumed a silvery sheen rather than the greasy
yellowish tint of seborrheic dermatitis, they were thicker, and could usually be found
on the elbows, knees, and other parts of the body typically affected m psorasis

Fig 120 —Seborrheic dermat tis in chuldren  Note the resemblance to psoriass  (Courtesy
Dr E Urbach  Skin D scases N\utnition ind Metabolsm Grune & Stratton )

The vanation of this disorder sometimes referred to as seborrhiasis shows com
ponents of both discases and 1s often extremely difficult to differentiate chimcally
DifT 1 d may be histol I venified  Between the lamellae of nu
cleated horny cells there are dense concentrations of leucocytes and dried serum
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with parakeratosts either covenng the entire lesion or 1solated sections  Acanthosis
18 marhed and the tips of the extended papillae approach the parakeratotic layer but
not as closely as n psonasis  Partial mononuclear infiltration may be noted 1n the
papillary bodies 1n seborrheic dermatitis, but in psoriasis the infiltration 1s polymor
phic  Should the scales be removed and the lesions touched lightly with an ab
sorbent tissue, the presence of psonasis would be suggested by the appearance of
discrete blood puncta, while seborrheic dermatitis would stain the tissue with ely
droplets

Simple dermatitis or eczema does not often oniginate on the scalp Chmically,
they lack the oily secretions and heavy crusts of seborrheic dermatitis and are want-
g n the yellowssh tint and the sharply delineated patches In addition these
diseases do not spread pertpherally in circinate outlines and they usually result m
more severe subjective symptoms than those suffered by patients with seborrheic
dermatitis A careful history may help elicit the specific causatnve agent

Fig 121 —Infanule eczema  {Courtesy Dr E Usbach  Skin Diseases, Nutrition and Metabo
lismn )

There 1s little difficulty in distmguishing this disease fiom lupus erythematosus
because the scales produced by the latter are dry and so adherent that they cannot
be removed by hfting but must be scraped off  Other distinguishing features of
lupus erythematosus include telan iectasia follicular plugging atrophy, and the
presence of typical lesions on the face and ears  Likewise, therapy helpful in sebor
sheic dermatitis 1s totally meffectual in lupus erythematosus

A chronic streptococcal infection of the scalp and retroaunicular folds may
present a picture similar to that of seborrheic dermatius but the scales are not as
thich, they are white rather than yellow i color, fissures form 1n the depths of the
folds and exhibit small pink, oozing po:nts after encrustation and its removal  The
presence of a pyogenic streptococeus rather than a bottle bacillus 1n scrapmgs from
the reddened tissue would help prove the diagnoss of the disease under discussion



The Seborrheic Diatheses 237

ey,
N :« " -
-

Fig 122 —Seborrheic dermatins (“cradle cap®)  (Courtesy Dr E Urbach Sk Diseases,
Nutrition and Metahohsm )

Fig 123 —Seborrheic dermatitis, extreme degree 1n neglected scalp  (Courtesy Dr T Combes )
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The differentiation between seborrheic dermatitis and infantile dermatitis 1s
often very difficult to establish However, in patients of this age, seborrhesc derma
titss 1s Likely to begin with intertnigo in the groin, aillae, and other folds  Further
more, blephanitis 1s very commonly present  Another charactenstic symptom 1s the
greasy scaling of the scalp (‘cradle cap’ ), which may extend to other parts of the
body, usually to the face, neck, shoulders, and trunk, formuing large areas of irregu
lar configuration by fusion The eruption 1s essentrally a dry, scaly one, usually with
rather sharply defined margins, and of a yellowish pink color  The patches do not
ooze unless they are rubbed  In sevcre cases, erythroderma may develop, ats sever-
est expression being Leiner's disease (erythroderma desquamativum)  The char
actenstic primary lesion 1s a red, scaly papule which later 15 transformed 1nto a
greasy, scaly crust Infantile dermatitis, on the other hand, 1s characterzed by
tense 1tching, exudation, crust formation, and secondary infection, furthermore,
the sk folds are not smvolved, and there 1s no blephantis
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Fi1g 124 —Infantile cczema  (Courtesy Sutton and Sutton  Diseases of the Skin )

Occasionally, the macular types of seborrhace dermatitis may resemble the
Jesions of secondany syphilis  However the seborrheic Iesions show a predilection
for the scalp, nose cheeks postauricular, presternal and scapulr restons whereas
macular svphilis 1s rarely seen on the face or antenior chest region I he fine, yeflow
1sh, greasy scale 1s unlike the pink nonscaling macule of syphths  The latter ltsion
remains discrete, whereas the seborrheie lestons tend to become confluent, especially
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1 the flexures and body folds Fmally, the acute seborrheic eruption may be ec-
and even vesicular 1n to the macular syphilide, which 15

never vesicular, exudative, or crusted  The diagnosts 15 actually difficult only when
a macular secondary syphilide 1s supevimposed on a seborrhetc soil and assumes the
charactenstics of sehorrheic dermatitis (“the seborrheic mash of secondary sypht
1is")  Occasionally seborrheic lesions assume a circinate form which has been
described as seborrk lordes and bles a late syphilide  From the features
described above, dlﬂ'crenuatlon between the two may be simplified

Pityriasis rosea raay eastly be confused with the scaly, macular, oval type of
seborrheic lesion oceasionally observed on the trunk and extrermities  Where only a
few lesions are present, the diagnosis may be extremely difficult However, 1n the
usual case, the differentiation 1s clarified by the presence of the typical involvement
of the scalp by diffuse, erythematous patches covered with a greasy, yellowssh scale
with concomitant 1ns alvement of the eyelashes, nasolabial folds and other seborrheic
areas of predilection  Pityriasis rosea may mnolve the scalp, especially 1n children,
but i that location the sparse lestons are usually discrete, erythematous macules
covered by 2 fine dry scale and rarely persist more than six to eight weeks

According to Hill, the ¢ seborrheic” infant with eczematous snvohement of the
cheeks and scalp 1s ikely to respond to dictary measures He found that of 126
milk sensitive, eczematous infants, 104 had the onset of this eruption before the age
of 6 months and were helped by simple boiling of the milk (lactalbumin sensitive)
Gordon divided * scurfy scalp’ i nfants nto three types (1) “milk crust” due to
infrequent cleansing with soap and water, (2) true dandruff, acquired from the
mother, (3) mixed types Mldly stated, this 15 descriptive oversimphfication

Pathology

Under the microscope 1t becomes evident that the mvasion of the epidermus
by the trniad of seborrheic orgamisms multiphes the outermost layer of cells, causing
the stratum corncum to form scales Stamed with incthylene blue, clusters of
large, flask-shaped, ovoid and rounded bodies may be located Iying on and between
the layers of lamunated epidermal cells  Thesc prove to be the Pityrosporum of
Malassez  Moore, Rile, and the En duced lestons hustols lly sumlar to
scborrheic dermatitis with cultures of Pn)rospmum otale Benham n a study of
this Cryptocaceus, believed 1t to be a lipophilic fungus capable of culture, although
with difficulty, on wort agar soaked in oleic acid and other fatty substances Ex-
amiftation of the scales from severe cases also reveals chams of the albus stram of
Staphylococes in the vesicles of the stratum corneum  Mernll, imestigating 21 cases
of seborrheic dermatitis found two vancties of diplococar and a baallus  One of
these coccr was chromogenic, possibly a cause of the yellowssh color which character
1zes this disease

In the rete malpichn under the areas of paraleratosis there 15 both mtercellu
lar and intracellular edema, a sp with an y cellular mhl a
sheht acanthosis a swelling of the papillae only barely discernible in the mmuddle layer
of the corneum, and, lastly Iymphocytes and leucocytes within the dilated sessels
of the midconum  The tissue reaction 15 far more severe 1 the unusual case showing
acatnaial alopecia
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Etiology

The underlying cause of seborrheic dermatitis 1s presumably pityriasis steatordes
and seborrhea oleosa The excessne flow of sebum on the surface of the skin i
turn depends upon an overactwity of the androgen producing glands of internal
secretion  Ordinary seborrhea oleosa develops into seborrheic dermatitis when the
inflammatory changes become apparent The chemical decomposition of unusual
quantities of scbum on an unclean surface of the skin may suffice to encourage such
a transformation The site of the diseased epidermis has become sensitized to
rather than infected by, microorgamisms with vesicle formation followed by oozing
and crusting MacLeod and Dowling, using a Pityrosporum culture noculated
typ cal seborrherc skins and produced characteristic erupt ons of seborrheic derma
titrs  ‘The same strength culture noculated on normal skins caused only the tem
porary development of follicular papules

Recent studies of the flora of normal shins have revealed that the bottle bacillus
Staphylococcus albus and mucrobacillus are all present though in small quantmes
and presumably mnactive It as when the sek gland 15 I
changed and increased 1n volume that these organisms begin to thrive and become
transformed from inactine phytes to active | with patk effects
Barber believes that the hormonal factor 15 the most important excitant  Not only
do and late k of the shin and pilosebaceous follicles and
overactivate the secretory process of the sebaceous glands but they seem to encourage
the growth of the three seborrheic orgamsms ment oned above In the occasional
patient the admimstration of estrogens has been of value (see page 101)

Although these facts suggest the underlying causal factor to be an androgen
estrogen imbalance Andrews Post and Domonkos state that sehorrheic dermatit's
15 essentially a nutrtional rather than a hormonal disease and that the microorgan
1sms are dary imvaders responsible for the infl I 1
suffering from this disease are adversely affected by diets “hxch encourage the reten
tion of fluids within the tissues and are rich 1n alcohol fats and carbohydrates and
deficzent m proteins and the vitarmn B complex

There are also a variety of other etiol bl Tuding | hyrotd
hereditary factors chronic gastromntestinal disorders madequate pcrscnal hygiene
psychogenic factors lack of exerase and ordinary fatigue  All these may n van
ously proportioned combinations contribute to the sehortheic soil necessary for the
culture of organisms associated with scborrheic dermatitis  Locally excessive heat
mosture and fricton may hasten the onset and both aid and abet the seborrhesc
state

The rel hip between the seborrheic d atheses and male pattern alopecia
has been ndequatels discussed elsewhere (pages 54 182 and 229)  In general 3t may
be said that although the seborrherc d sorders do not play a primary role in male
pattern alopecia they may sull play an as yet undetermuned supporting role as far
as aegrasation of the process 1s concerned  Furthermore lone standing and severc
cases of seborrheic dermatitis wath recurrent bouts of secondary infection may gne
nse to a chnical picture resembling follicul is decahans  In these uncommon
stances the end stace 15 that of an extensine crcatnicial alopecia of the scalp con
fusingly refesred to in the Iterature as pscudopelade
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Fig 125 —C: borrheic d chnscally simul decal {Cour-
tesy Dr Carl Laymon and J Imest Dermat)

Fig 126 —Histologic section from scalp of patient with cicatnzing scborrheic dermatis
The tissuc shows pyogemic crusting, acanthoss and edema of the epidermis, and moderately
intense inflammation of the cutis  (Courtesy Dr Carl Laymon and J Invest Dermat }
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Therapy
Those patients suffering from the seborrheic diathesis often complan of
blephanitis gastrointestinal disorders, psychogenic disturbances, and constipation
These difficulties are enhanced by their interference with the normal utilization of
utamins  The underlying digestive imbalance negates even 2 more than adequate
sitamun intake  This may be helped by proper diet and the admimistration of vita
mmn B complex combined with crude Iner extract
Vitamun By, and sts concentrates were employed therapeutically by Andrews
1 one hundred dermatologic patients  The dosc of vitamin By, was 10 to 30 pg
once a week or as infrequently as once every two or three weeks, admunistered intra
muscularly Many of those suffering from seborthesc dermatitts have a shght
normocytic or hypochromic anemia which could not, however, be used in deter
numing the response of the skin disease to this therapeutic measure  Neather a red
blood cell count hemoglobin or hematocnt studies, nor reticulocyte counts were
indicatie of the progress made The only chech was constant obsersation of the
changing clincal features and the patients’ own impressions of their well being
Local treatment with antiseborrheic preparations the usual binations
of sulfur, resorcinol, o1l of cade salicylie acd or ammontated mercury was hmited
as much as possible to make certain of the value of the ijections  Andrews stated
that vitamin By, 1s not a specific for schorrheic dermatitis as it 1s for permcious
anemia but s used only 1n with other theray requining
a much more concentrated dose to be effectine than n cases of anerma  His pa
uents with evidence of widespread secondary staphylococeic nfection were also
gnen penallin or sulfonamides  After two or three treatments with vitamin Byz,
immediate and spectacular results were obtained  The condition was cleared and
recurrences were cheched by maintenance doses of 15 or 30 pg of the vitamin 1n
jected ntramuscularly every two or three weeks  Therc was no reappearance of
symptoms when all metabolic and nutritional disorders and focal pomts of infec
tion were corrected  Sixty eight per cent of those studied had seborrheie dermatitis
located on the scalp  Of the 100 cases only 37 were thoroughly studied  Of these
43 5 per cent were apparently cured or greatly improved and the same percentage
were improved to some degree  Several of the patients successfully treated an this
group had histories of mnnumerable treatments imvohing the use of local apphica
tions injections of thramun applications of x ray and doses of pemcillin I hase
heen unable to confirm these obsen ations of remarkable 1mproyement with vitamun
B, therapy 1n my own pattents and helieve 1t to be of questionable benefit
No matter what therapeutic measures are chosen all patients should be adwised
to follow a daily regimen of regular peniods for rest and sleeping frequent bathing
the usc of soap substitutes if soap should prove to be an wntant 2 diet high in pro
tein and Jow 1n fats and carbohydrates the abohtion of aleohol and as much fresh
air and exercise as possible
In the acute and exudative stages of seborrhec dermatitis wet dressings are of
value, especaally when ampetiginous and severe inflammatery changes are present
The usual wet dressings employed are aluminum acetate (5 per cent), bonic acid
(5 per cent), sodsum propionate (5 to 10 per cent), and weak antiscptic solutions
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As the acute stage subsides, a mild ointment or lotion may be prescnbed  The
manner of application 1s of great smportance in order to 1nsurc thorough coverage
of the affected site  This techmque has been described elsewhere and may be re-
stated brefly by emphasizing that the local applications should be applied to repets
tive partings i the scalp The most useful preparations contan sulfur, salicylic
acid, mercury (not m combination with sulfur), vioform, resorcinol monoacetate,
and the various tar fractions i amounts of 1 to 5 per cent Typical formulas may
be found m lhe Appendix, page 549  If infection 1s still present, st 1s useful to add
or terramycin, or other b to the preced
g f \f It must be 1 that any of these preparations are capable of
acting as irntants or sensitizing agents, and should be carefully watched Aggrava-
tion of the local process may necessitate temporary or permanent discontinuance of
a particular remedy

In my expenence, chronic schorrheic dermatitis may prose to be resistant to all
forms of therapy In such cases, a cure can only be effected with the complete co
operation of the patient General such as mod exercise,
sleep and rest, and proper diet are fundamental The diet 1s basically a low fat,
low carbohydrate, high protemn type, with the elmmation of alcohol and exces-
sinely hot foods and drmks In the obese, plethoric individual, 1t 15 advisable to
make certamn that the patient does not indulge himself wath the mundane pleasures
of steam cabmets, Turlush baths, and daily massage, as these actmaties all tend
to increase the scborrheic diathesis  (Endocrine therapy has been discussed else-
where 1n this volume ) The emotional components of the process as evidenced
part by the labile ¢ flush’ require guid and
oftimes readjustment  Wittkower and MacKenna obsersed that persons with
seborrheic dermatits are more hikely to be grossly inhibited 1n social contacts, are
conscientious, wornsome, anxious, and unable to refax I believe that patients with
chronic scborrheic dermatitis are never cured unless proper attention 1s paid to the
interrelationships of psyche and soma (see page 384)
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CHAPTER V
INFECTIONS OF THE SCALP

INTRODUCTION

The scalp 1s a common site for infectious disease  Almost any type of pyo
gemc bactena, virus, fungus, or other organism may produce a more or less charac-
tenstic picture on this portion of the anatomy Although the disturbance may be
sumilar to one produced elsewhere on the body surface by the same infecting agent,
1t 1s always modified and cond d by the physiologic and morphologic features
peculiar to the scalp

1 BACTERIAL INFECTIONS
1 IMPETIGO CONTAGIOSA

This contagious disease of the shin 1s a superfical staphylococeus or strepto
coccus infection  The lestons are discrete, thin walled vestcles and bullae which
rapidly become pustular and then dry to form loosely adherent, honey colored
“stuch on” crusts This diseasc usually occurs 1n children and the face 1s the site
of predilection  The eruption often takes 1ts origm near the nostrls, mouth, and
eyelids  The scalp, especially the occipital region, 1s a not uncommon site, espe-
cally n children having pediculosis capitis  Once the scalp becomes imolved,
umproper treatment may result in spread throughout the entire hairy area Where
the lesions are recent and actne they appear as ciroinate, erythematous, hghtly
crusted lesions Not uncommonly, the scalp also shows a layered arrangement of
crusts due to the spread and overlapping of senies of these lesions  The disease may
pass unnoticed m the scalp untl the crusts dry and fall off, pulling the matted
hairs with them  Ths resultant alopecta may be the first sign of scalp invoh ement
Depending upon the depth of this involement, impetigo of the scalp may lead to
temporary alopecia, with small round or oval hasrless patches  If the infection has
been sufficiently severe or deep, this alopecia may as pi 1
patches

In the severe and extensie forms of impetigo neonatorum also, the scalp may
be imvolhied

2 IMPETIGO OT BOCRHART
(SUPERFICIAL PUSTULAR PERIFOLLICULITIS)
Chmeal Features
This discase 15 a staphylococcal perfolliculitis in which small pustules sur-
mount the onfices of the pilosebaceous glands, the favonte locations being the
extrermties and the scalp  The disease differs from smpetigo contagiosa in that the
90
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lesions develop i the ostia of the harr follicles and extend downward to create a
defimte folhculitis The mutial lesions are pnimanly pustules contaiming a hght
yellow pus often centercd by a hair and surrounded by an inflammatory areola

Fg 177 —Impeugo contagiosa  (Courtesy McCarthy D seases of the Har)
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Fig 128 —Impet go neonatorum  (Courtesy Sutton and Sutton D seases of the Skin Or g
nal photograph by Dr 5 Swc tzer)

.

The pus collects under the horny laver elevating and distending it The lesion

\aries 1n size from 15 to 6 mm Al ough the scalp 15 1 common site of Bock
harts mpetigo the pustules are not infrequenth ver numerous and may spread

to mmolhe many parts of the bods  Some of the conditions favorable to ats de
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velopment include  preceding infections, dirt, fnction, pruntus, scabies, and various
superficial forms of d 1s {foll g the usc of such as the mer-
curtals and tars) On the scalp, the pustules are frequently sery small, almost
pinhead m size, surrounding the hair shaft  Such lesions rapidly spread through
the scalp of infants and young children due to itching and subsequent uncontrolled
scratching and rubbing  Under the name of folliculitis de la forme aique miliaire,
Sabouraud described a rare type of this form of impetigo  The eruption 15 of sud-
den onset, the entire scalp becoming erythematous and sensitive and rapidly cov-
ered or studded wrth innumerable minute superficial pustules  This type of erup

tion 15 assoclated with an extreme degree of 1tching, and the subsequent scratching
15 1n part responsible for its rapid spread  According to McCarthy, 1t 15 more com

mon 1n young hlond adults between the ages of 20 and 30 years, especially following
pertads of detary indiscretion, constipation, and excessine alcoholic indulgence

Fig 129 —Dmpeto of Bockhart The charactenstic pustules have dried out to form penifol

1culr crusts  (Courtesy McCarthy  Discases of the Hair )
.

e wallis of Yne puvudies of Yne Bodinart ype arc usuafty tougher and more
resistant than those of unpetigo contagiosa  This 1s a partial explanation of the
fact that they persist for a longer term without rupture and are resstant 1o many
forms of therapy  In some instances the discase 1s accompanted by fever and swell.
mg of the regional lymph nodes It 1s not uncommon to sce an assocsated number
of small patchy areas of temporary alopecia O 1y, Bockhart's impetigo of
the scalp may occur as a p! of inf dd of the ears

Pathology

Hustologically, the lesions of impetigo primanly affect the emdermis  The
individual lesions are subcorneal or intracomeal vesicles or bullac  These levions
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may be filled n part or ennrely with polymorphonuclear leucocytes fibrn, small
round cells, and the infecting orgamsm  In the Bockhart type, the lesions primarily
molve the follicular ostia  Otherwise there 15 very hittle change n the epxdermus
The corum shows a mild superficial dilatation of the blood vessels, with a pert
vascular infiltration composed mainly of small round cells and polymorphonuclear
leucocytes

Etiology

The causative agents of the varnous forms of img are esther
or streptococer  The Bockhart type 1s usually of staphylococcal origin

1
P

Thempy

petig: processes tving the scalp are difficult to treat because of the
matting together of the hair by crusts and cellular debris A fundamental objective
1s the removal of all erusts mn order to bring the effectnne agents to the base of the
lestons  This may be accomplished within a few days by means of antiseptic and
astringent wet dresstngs such as Burow s solution (1 to 10) alibour water (1 to 10)
and mechanical softemng of the crusts by the application of soap and water Un
less there 1s a very considerable degree of inflammation the frequent use of soap
and water 1s of great value in the treatment of 1mpetigo of the scalp In some
mstances the use of dilute solutions of hydrogen peroxide or borc acid solution
are also efficacious in softening the crusts  Where the hair 1s thickly matted and
crusted together 1t may be necessary to shave the entire scalp or small portions of
1t When many pustular lestons are present on the scalp it 1s necessary to open
these lesions under strict ascptic precautions before applymng wet dressings and
subsequent bactericidal agents

In my experience the most effectine local remedy for pustular processes m
voluing the scalp 1s a member of the quinoline family  In the usual case the mitial
preparation employed 1s 2 25 or 50 per cent concentration of Quinolor Compound
Ountment contaiming 1 to 2 per cent of sulfur This 1s gently massaged nto the
scalp morming and mght Other members of the quinoline family such as Vio
form Sterosan and diodoquin are also of value  Occastonal instances of sensitivity
to these drugs do occur but they are less frequent than those encountered during the
usage of the classical remedy for impetigo ammomated mercury  Although the latter
remnds 18 2§ per cent coneentratinn appears w. the tnraiie 10 by synomsmaus
with proper therapy for impetigo 1n 1ts various forms there are many more effec
tive and less imnitating preparations for the scalp available at the present time  Any
or all of the chemotherapeutic and anubiotic agents are effectrie in the treatment
of the ympetiginous processes namely sulfonamides pemcillin aurcomycn strep
tomycin chloramphenicol and terrimyein  Althoush these drugs are effective from
the standpoint of both topical and systermic admmistration they should be reserved
for extremely resistant and extensne types of this disease  The reason for this
statement 1s an obvious one  Their use for some local disease of trivial nature may
result 1n sensitization of the indinidual to these drugs thereby precluding its usage
for some future and more sertous allment  However bacitracin 1s effectinve locally
and as yet 1s but hittle used for systemc discase
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In some mnstances, omntments are not well tolerated on the scalp and st 1s neces
sary to restrict local apphcations to the varous wet dressings and both aqueous and
aleoholic solutions of bactenicdal remedies such #5 those mentioned previously
Some of the older remedies are ako of value i aqueous or alcohokc extracts and
these mnclude 10die (1 to 3 per cent), thymol (1 to 2 per cent), sihver mtrate (022
to 5 per cent), and resorcnol (3 to 5 per cent) Intraderm Tyrothricin Solution
may also be employed When the scalp shows an ¢xtensive inflammatory reaction
as n eczematous dermattss, 1t 15 adwvisable to restrict 21l measures to the use of sooth
ing wet dressings  In these severe cases, 1t may also be advisable to apply one of the
more potent chemotherapeutic agents v1a the parenteral route  Where impetiginous
molvement of the scalp 1s secondary to other processes (pediculosis capitis, infectious
eczematord dermatitis), therapy must be directed toward eradication of the under
lying causati e agent or focus of infection

3 FURUNCULOSIS AND CARBUNCULOSIS
Chmical Features

A furuncle 15 a staphylococeal infection starting 1n the hair 3oflicle, dbout which
a local cellulitis develops, with cventual central ne¢rosts A succession of such le
sions constitutes furunculosts  Although these lesiohs may occur anywhere on the
body surface, the back of the male scalp 1s a not unfommon location  Intially, the
lesion appears as a red tender, shghtly indurated nodule aggravated by friction
from the collar In a short penod of tume 1t increases in size and the neighboring
scalp tissue, though not mflamed becomes edematous, hot, and sensitive  As pus
forms, the center softens and a yellow midpomt becomes appavent  This abscess
ally ruptures and a hght yellow or blood tinged pus escapes  After a day or two,
a necrotic central plug may also be discharged  Subsequent healing 15 eventually
followed by a small patch of cicatricial alopecia  In many instances a succession
of furuncles may occur 1n the same location over a pertod of months and even years
A carbuncle 1s similar to a furuncle but occupies a larger area of skin and sub
cutanecus tissue  The back of the nech 15 also a frequent site for the carbuncle,
which may start as a furuncle and spread rapidly through the adjoining shin and
subcutaneous tissue  Often the discase 1s accompasnicd by systemic symptoms such
as fever, clulls, and malaise The lesion at first resembles a furuncle in that 1t 1s
a hard, red, sensitne, imdurated mass, but of larger size  Gradually softening takes
plact and pus exudes, not from one but several apertures  The imohed area be
comes undermined and the entire mass 1s erbriform mflamed and fluctuant  The
lesion 1s frequently covered by a large slough which 1s subsequently discharged 1n
one piece Healing 15 gradual and eventuates in a large, smooth bald patch Al
though any part of the body may be imvolved, the disease 15 most commonly en
countered at the nape of the neck

Tathology

Histologically a furuncle shows a massic folliculitis with necrosis of the penifol
licular cellular tissue  In a carbuncle the lesions are morc extensive and the necro
sis of the penfollicular eellular tissue becomes confluent over large arcas  The dif
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Fig 130 —Patchy alopecta of a permanent nature resulting from a recurrent perifol
heulitis and pyoderma of the scalp over a period of eleven years Note the bizarre and 1rregu
lar outhines and the small size of the patches (Courtesy McCarthy  Diseases of the Hair )

Fig 131 —Temporary alopecia following & localized patch of superficial folheuhis
Secondary dermanuis due to ammomiated mercury omtment 15 also i evidence (Courtesy
McCarthy  Diseases of the Hair )
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ference between a carbuncle and furuncle 14 somewhat more than a matter of de-
gree  In a furuncle, the inflammation starts m a follicle and always remains defi-
nitely arcumsentbed with the follicle as its center, although it may extend as far
down as the hypoderm  In a carbuncle, the mfection extends mto the hypoderm
and then spreads laterally and extends to the surface where 1t appears as a group
of secondary infections 1n the viciity of the primary leston  The danger of phleg-
monous formation and rapid spread under the galca aponcurotica is ever present
‘The openings of a carbuncle are accordingly multiple, irregular, and winding

Eticlogy

The causative orgamsm of furunculosis and carbunculosis 1s the staphylococeus
The haur follicle and adjacent sebaceous glands are also infected, the inflammation
myohy the d tissue  Predisp capses include both cuta-
neous and systemic diabetes, obesity, blood dyscrasias, poor hygiene, 1rnitation and
friction from clothing (espeaially tight fitting collars), drugs (1odides and bromides
espeaially), and lowcred resistance due to systermic disease

Fig 132 —Carbuncle showing tymcal location and central slough  {Courtesy Sutton and

. Sutton  Diseases of the Skin)

Therapy

Therapy depends upon the acuteness of the process In the early stages of a
furuncle or carbuncle imohing the scalp or nape of the nech, when the lesion 1s
merely a tender, red clevation, the lesion may often be aborted by a combination of
x-ray therapy and chemotherapy At thus stage, a small amount of x ray therapy
applied dirccthy to the lesion may result 1n rapd sbsorption of the entire process
T employ a dosage of 35 to 50 r with a low voltage technique (60 kv ) admn-
sstered daihy for two to three davs  In addition, the patient is advised to apply hot,
wet dressings of Burow's solution 1 to 10, or 10 per cent bonic acid solution every
three to four hours for thirty munutes  If treated earh enough, this combination
alone 15 adequate although the emplovment of chemotherapy will considerably n-
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crease the chances for a speedy recovery Adequate therapeutic levels may be
reached by the administration of 300 000 units of pemtcillin daily for several days,
terramycin or aureomyein given n divided doses for a total of 1 to 2 Gm dailly
for several days or sulfathiazole in doses of 2 to 3 Gm daily Antibioties such as
penicillin and bacitracin may also be mjected directly into the lesion

Where the process has already progressed to central pustulation or discharge,
local measures should consist of hot wet dressings every few hours for 20 to 30
munutes The usual solutions employed are Burow s 1 to 10 boric acd 3 to 10
per cent alibour water 1 to 10 Vieminckx s solution 1 to 10, and magnesium sulfate
1to5 Between wet dressings the scalp should be covered with a layer of bacitracin
omtment  The latter has been found very satisfactory due to its low madence of
sensitization, although comparable results may be secured by the local use of 5 to
10 per cent d mcreury aureomycin or terramycin omntment
percillin omtment and 25 to 50 per cent Qumolor Compound Omtment The
latter preparations may proie locally irritating  More rapid absorption of the
process may also be hastened by the use of chemotherapeutic agents mn aqueous
solution for local ngation and 11 Agqueous soll of bacitracin or
pemailhin may be injected directly mto the leston and surrounding skin employing
any of several techniques reported mn the hterature  In the more advanced lestons,
oral and/or parenteral pemaillin terramyan aureomycin and other chemothera
peutic agents are admunistered concurrently with the local measures  Surgical
asion and dranage are employed far less frequently than in former years although
the occasional extensive carbuncular process in the scalp may require surgical dram
age m addition to the measures described  This 15 especially true 1n those 1nstances
where raptdly spreading deeply seated infections may undermine large portions of
the scalp and both dramnage and hugh dosage chemotherapy are urgently indicated
In the scalp 1t 15 particularly important to observe the utmost precautions as far
s cleanliness and local hygiene are concerned once an nfection has commenced
The obvious reason 1s that Jocal spread easily oceurs because of the numerous open
ings of the adjorning foll:cular onfices  Accordingly once an infectson has made
its appearance the adjoimng scalp must be kept scrupulously clean by frequent
washing with an antiseptic soap solution preferably one contaiming hexachloro
phene  These washings should be performed several times a day 1 addition to the
application of local wet di and anuseptic

Pustular infections of the types mentioned are often recurrent problems 1n the
scalp  In such instances remnfection may be mumized by proper local hygientc
measures  Frequent washing of the sealp with an antiseptic soap and the daily

pp of a lotion 01 per cent bichlonide of mercury or 1 to 2 per

cent hexachlorophene are of value  As in recurrent mfectious processes elsewhere
on the body the mdnidual should be studied to rulc out the presence of an under
hng svsternic disease such as dtabetes an unsuspected focus of nfection or blood
dyscrasia  In the majonty of instances a low carbohydrate and low fat dict, with
the avoidance of chocolate shellfish drugs such as 1odides and bromides and highly
seasoned or greasy foods 1s of value  Spectfic immunalogse procedures 1re usually
of no great md 1n mMINIMIZING Fecusrences although the author has seen occasionl
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of cure foll g the use of vaceines or stock toxord prepara
tions  Such 1nstances are defimtely m the munonty Proper local hygiene and
rational dietary control appear to offer the major potnts of resistance to recurrence

4 LUPOID SYCOSIS
Chiical Features

The first lesions of lupoid sycosis usually appear on the bearded area of the
face, on the upper hip around the chin, or anterior to the ear Where the temple
15 affected, as 1t often s, and the sitc of the disease 15 enlarged by centrifugal ex-
tension, the neighboring scalp may become mvolved  Galewsky found that seven
cases of the mine he treated were umilateral, the minonty showmg symmetncal
plaques  When the scalp has once been imvaded the lupdid sycosis may exther bor-
der the entire area, leaving only the top of the head free, or 1t may extend partially
around the scalp in a snakelike margin several centimeters wide  In spite of ats

ble location, 1t 1s

Bl

for this disease to be confused with margmal
alopecxa areata because of the presence of folliculitis, erythema and, eventually,
ccatneal tissue

An erythematous inflammatory patch 15 often the first indication of the dis
ease  Scattered vesicles and pustules then appear about the hairs, and the patch
begns to exude a light colored serous flmd  Exudation 1s followed by the formation
of thick crusts With increased inflammation, there appear large, penfollicular
pustules pierced by hawrs  Thus stage may be defined as discrete, pustular folliculitis
because, while the areas affected tend to coalesce as the disease spreads perspherally,
the pustules themselves do not  Dunng the desquamative penod, there 1s moderate
atching and burning

A few days after the onset of the disease, 1t 1s possible to remove the molved
hairs with only the shghtest traction or, if left to themselves these will loosen and
fall The roots of the hairs are turmd and sodden, encased 1n a sheath composed
of the ectodermal wall of the lowest section of the follicle  After the hair 1s gone,
either having been epilated or fallen of 1ts own vohtion, the inflammation decreases
In the final stage, the skin pales and becomes the \\hue, glossy, depressed plaque
which we with p alopecia ct d by lete atrophy of
the pilosebaceous system

Dunng the course of the disease, the center of the mvolved area extubits a
kelodlike scarring following the onginal deep seated abscesses At the same time,
1t 13 bordered by a zone 1 to 2 em wide which 1s sull composed of active brown
and deep red papules or pustules New papules appear as old ones mvolute and 1n
this way the discase may persist for years

Ongnally, Jupord sycosis was thought of as a more extenstve inflammatory
version of svcosis vulgans with an unusual amount of infiltration of the derma but
there are actually several ponts of difference  The decp pustules which undergo a
colloidal degeneranon Brocq noted had a close resemblance to the apple jells
nodules of lupus vulgans and st was this which caused him 1n 1888 to fame this
type of sycosis lupord ' Also in this tvpe the lesions occur only 1n patches, while
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1 sycosis vulgans there 1s usually a total regional mnvolvement It differs further
because of 1ts protracted course and even more stubborn resistance to therapy which
may be beneficial for sycosis vulgars

There are actually two kinds of lupoid sycosis  There 15 a vanety which does
not develop poster: folliculitis and perifolhculitis but the infiltrate results
m the same type of cicatneial alopecia  The toxic action of the mfecting agent
must be equally as potent 1n these cases because the atrophy 15 equally complete
Unna called this ulerythema sycosiforme defining hus term  ulerythema as a patho
logic process which results in atrophic scars without suppuration or uleeration but
chiefly through the absorption of a cellular infiltrate
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Tirg 133 —Lupo d s cos s show ng cicatnc al alopec a and act ve pustular les ons n the marg o
(Courtesy Dr Mar on Sulzberger )

Except for the very last stage during which lupoid sycosis resembles pscudo
pelade there 15 hittle difficulty with differential diagnosis  Lupus erythematosus
lacks the pustules and crusts found in lupord sycosis and on careful exammat on
presents telangiectasta and follicular plugging as well as typical lesions on the face
ears and elsewhere  Signs of inflammation are much less acute in follicuhtis de
cahans and s accompanying alopecta 1s not complcte  The tufts of normal hair
dindine the aicatriaal plaques are at ent in lupoid sycosts whose resultant alopecia
1s always continuous and enure
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Pathology

Various sized plasma and mast cells, and small lymphocytes permeate the
epithelial walls of the follicles, rendening them edematous, and at the same time
mvolve the sebaceous and sweat glands  First the pilosebaceous structure and finally
the elastic and connectne tissue of the cutis above the level of the bottom of the
follicle become imvolied by the cellular infiltration  After destruction they are
replaced by fine scar tissue

Etiology

It 15 assumed that unknown microorganisms cause the nflaimmation which
mruates the disease, and since they hlt the tissuc imolied, destroying the follicle
and the pilosebaceous structures they are responsible for the I
alopecta

‘Therapy

From a study of the hterature, the consensus suggests that the treatment of
lupoid sycosis 15 of little benefit to the patient  Yet, 1n many instances there 1s 2
spontaneous cessation after several years, leaving of course, palm sized plaques of
permanent baldness However, a vigorous approach may be of value m the occa
sional patient

As in fur 1 all should be taken to improve the gen
eral resistance of the patient These include adequate chinical and laboratery
study to rule out underlying systemc disease or focal infections The prostate,
bladder, and urinary tract should be myesugated as well as the more usual sites
such as the smuses teeth dental roots and tonsils A proper dietary regimen should
be instituted and should include an adequate vitamin (especially vitamm A) and
mneral content  No clinical benefits have been noted from the use of staphylococ
cus toxoid and vacemes of various kinds have proved useless

Local measures should parallel those employed 1n resistant eases of follicubts,
furunculosts, and sycosis vulgans A satisfactory daily routme 1s the appheation of
an antiseptic wet dressing for thirty munutes every mornming and might followed by
manual epilation of involved haws  Satisfactory wet dressings i this discase
include

Albour water

Copper sulfate 2

Zinc sulfate 70

Camphor water gs 3000

Dilute 1 10to 1 20

Burow’s solution diluted 1 5 to 1 10

Vieminchx s solution (1 tablespoonful to 1 glass of hot water)

[XYLY

Subsequent to the manual epilation the area should be sponged oflf with the
rematning wet dressing solution and an antiseptic omntment applied

1 Quinolor Compound Ointment (25 to 50 per cent) containing 1 to 10
per cent sulfur

2 Antibiotc ointments (bacitracin terramycn awurcomyain pemcallin)
In a disease which 15 so resistant to all forms of treatment a course of
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oral or parenteral therapy (intravenous or mtramuscular) with ants
brotics such as terramycin, aureomycin, and pemcillin, or chemothera-
peutic agents such as the sulfonamdes should also be considered  Even
after cure of the discase, a mamntenance dosc of the effective antibiotic
may be nccessary for a long pentod of time in order to prevent recur
rences

Vioform (3 to 10 per cent) 1n petrolatum

Combrnations of sulfur (3 to 10 per cent) and resorcin (3 to 5 per
cent) 1n an omntment base

5 Various mercunal salves {not with sulfur wet dressings)

-

These remedzes are often sensitizing and irritating and must be employed under
careful supenision
The use of x rays for epilating purposes has been advised in the past  Itis
a hazardous procedurc and fraught with medicolegal compheations It does not
curc the disease but increases the mnadence of atrophy, scarring, and resistance to
In select where the discase 1s confined to a com
p:xmmely small area, fractional doses of x rays (50 to 75 r with an approximate
half value layer of 20 mm Al) once weekly for four to eight weeks may be of value
Of ment, m some cases, 1s the frequent application of carbon dioxide shish
to the papulopustular lesions Light therapy, primanly the use of ultravtolet rays
from a source such as the water cooled Kromayer lamp, may also be of value

5 FOLLICULITIS KELOIDALIS (DERMATITIS PAPILLARIS
CAPILLITII, ACNE KFLOID)

Chmical Features

This disorder was first described by hapost in 1869 He gave 1t the name of
dermatitis papallans caprllitit and this term 1s useful as a description of the pre
hminary or actrvely inflammatory stage  The disease was subsequently described
under a different title by Bazin and called acne kelod  This title 15 also useful 1f
restricted to the burned out or end stages of the discase process  Sutton classified
1t as folliculitis keloidals, an llent term leng thened 1t appropriately
to follicubitis kelordalts chromca nuchae  The discase occurs essentially 1n males and
15 almost exclusnvely observed at the nape of the neck along the borders of the hamry
scalp

The first manifestations of the disease are single or grouped folhcular papu!cs
sarying 1n size from 1 to 3 mm  These lestons multiply, some of them becoming
pustular  Their location 1s 1m ariably along the lines where the collar touches the
neck, and as they group and coalesce they form an elevated band which occupies
the entire posterior border of the scalp  From lhc very smrt, this papular or
pustular folliculitis 1s d hed by 1ts sub , 1ts very
marked induration and the formation of minute fibrous l\elolds Thcsc Jestons
usually shed thewr central hairs at an carly stage although an occasional curled and
thickened hair or group of hairs may be present on their surface The confluence
of these lestons results 1n a horizontal row of smooth hard reddish winte papules
In tme this elevated band or cushion may extend from one ear to the other with
a thickness of | to 25 cm and a length of 10 to 15 em  Although cicatrictal and

Heolland,
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Fg 134—Follcults kelodals Early stage show ng many small kelo dal papules Courtesy
Dr Mar on Sulzberger )

Fr 135—Follcults kelodals Early stage shawng sngle large Aelod and satell te
nflamma ory pap lopustules
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smooth on 1ts lower aspect this band 1s a bristly pincushion on 1ts upper side with
haurs arranged 1n tufts or wisps  These h-urs not infrequently curl up on the mside
and are of surprising length  In time the cushion slowly cxtends upward over the
ocapital region never in 1 downward direction and leaves belund 1t a pinkish
white more or less thichened permanent cicatrin. - Surpnisingly enough the patients

T e
Y

Fu 136—LUnusual peture of follcults kelodals m 1 woman follow ng nfect on due
to use of har clppers  (Co rtess McCartty D seascs of the Hair )

Fig 137 —Foll cul tis kelo dals  (Courtesy Dr R L Sutton )

rarel complain of any fechng of discomfort other than that due to the size of the
lesions and their need for wider collars  The duration of the affection 15 indefimite
1t may be prolonged for fiftcen to twenty vears or longer It 1s particularly hiable
to relapse 1n crops of pustules and papules  Incixn of these pustules releases
small amount of pus but a still larger amount of pus may be discharged by pres
sure upon the scalp in the vicmty of such kesions This pus has its ongm 1n local
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1zed subcutaneous abscesses, probably the focat powts for new sites of actnaty  As
the infection subsides, thesc lesions fill with blood and, i healing undergo the
typical keloidal formation and evolution described above

Pathology

In the early stage, the lesions show merely a folliculitis or penfolliculitss with
an nfiltration composed primanly of polymorphonuclear leucocytes  As the dis
ease progresses, the microscopic findings are thosc of a chronic follicular inflamma
tion noteworthy 1n that the cellular infiltration 15 composed almost exclusively of
plasma cells, with a few giant cells  Gradually the process leads to the formation of
a dense hyperplastic fibrous tissue with masses of plasma cell infiltration and almost
total absence of normal dermal structures  The process 1s different from that of
the true kelods

Fig 138 —Histolog ¢ sect on of foll cul ts kelo dals showing extensive and continuous
flammatory reaction 1n upper portion of cuts Iower reg on shows sharply § mited cellular
infiltrates lying between bands of connectine tissue  \ote destruction of hair and dilatation of
sesse®  (Courtesy McCarthy  Duscases of the Hair )

T'tiology

The speaific microbic agent responsible for this disease has not been dem
onstrated It 1s prohably due m part to comstant wnitation and friction by the
collar 1n nssoctation wath sngrowing hairs and a low grade bactenal infretion It

15 fundumentally 1 disease of young men {third decade espeaally ) with curly hanky
hair

Therapy

This diserse 13 veny resistant to all forms of treatment  Antseptics antipara
siies and chemotherapeutic agents are of value mn the ven tarly stages and are
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rarely sufficient The most effective means at this time include manual epilation
of the tortuous hawrs fallowed immediately by applications of carbon dioxide stush
to the elevated lesions  If this 15 not effective, radiotherapy should be ad d
1n fractional doses of 75 to 150 r (120 kv 2 mm Al filt ) for a total dosage of 400
t0 600 r It must be remembered that even such small doses both qualitatively and
quantitatively may be followed by permanent alopecia

In old and long standing cases the best method consists of surgical excision
followed by radiotherapy It 1s important that the keloids should be removed within
the margins of the leston 1n order not to stir up further helowdal formation  How
ever extirpation alone 1s not to be recommended as 1t 1s often followed by recur
rence  Radiotherapy should be d as soon as a returming elevation of the
scars 1s detected At this stage the preferred dosage 15 150 r (120 kv, 2 mm Al)
weekly for a total dose of 600 r  If this course of treatment 1s adequate only in part
because of the age and decreased vasculanty of the lesions the remamng heloidal
tissue should be treated with local applications of sohd carbon dioxide (see therapy
of kelods page 504)

Hollander recently reported on the effectneness of treatment by means of mas
sive clectrodesiccation He destroys as much of the keloidal structure as possible
by mecans of a umpolar electrodesiccating necdle and removes the charred tissue
with scissors  Subsequent to healing some residual helo d usually requires a similar
removal at long mmtervals  In view of the fact that this diseasc occurs almost ex
clusively in young men he also gave his patients oral estrogens (10 mg of dicthyl
stilbestrol twice daily for an eight month period)

6 DISSECTING CELLULITIS OF THL SCALP
(PERIFOLLICULITIS CAPITIS ABSCEDENS FT SUFFODIENS)

Chnical Features

In 1921 Wise and Parkhurst described undcr the utle A Rare Form of Sup
purating and Cicatrizing Discase of the Scalp 2 process involung the vertex and
charactenzed by numerous nodules ranging in size from 05 to 50 cm  Some of
these nodules were sohid and firm while others were fluctuant  Pressure excrted on
a soft lesion resulted 1n the expression of a scropurulent discharge from sinus open
ings erther at the base of the nodule or at a distance of from 2 to 75 cm indicat
mg that the nodules had caalesced 11 the deeper layers of the scalp Some Sf the
sinuses could be probed for from 1 to 75 cm  wath relatisely hittle pain - The prob
ng demonstrated a discharge which was occasionally thick and shimy often mixed
with blood and engmating in the fluctuant nodular swellings  In time these
nodules often become confluent to form elevated sausage shaped ridges with intes
vening angry looking salleys of red crusted and thickencd scalp  In old infections
numerous patches of ccatniaial alopecra are also scatered throughout the scalp
The scalp margins and adjoining shin often show pustular and impetiginous lesions
A cervieal adenitis 15 not uncommon  The surfaces of the nodules are hatrless w! le
1 the depressions between them the hair remnamns but can be removed by shight
traction
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Fig 139 —~Penfolheulitis capinis {dissecting cellubitis)  Early stage showing pus filled burrow
with surrounding patch of cicatncial alopecia  {Courtesy Dr Frank Combes )

Fig 140 —Penfollicults capinis (dussecting cellulits)  Ulcerstion, abiscess formanon, and
cicatricial alopeera in an acute phase of the disease  {Courtesy Dr Frank Combes )



Fig 141 —Penfolliculius capitis (dussecting celiuhiis)  Advanced stage with numerous
pus filled canals, keloids, abscess formation, and cieatricial alopeesa  (Courtesy Clay-Adams
Co )
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Fig 142-=Penfolliculiys capitts (dissecung cellulitis) showing firm, elesated nidges and
nodules  (Courtesy McCarthy Duseases of the Hair - Original phosograph by Dr R Baroey }
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The disease 1s found only in males usually between the ages of 20 and 40 years
‘The process 1s essentially chrome in ats course, lasting months or years, and recur
rences are common After healing has taken place, there remam various sized
atrophic scars together with firm elevated nodules and ridges  This unusual ap
pearance of the scalp dunng the chintcal course of the disease and after imolution
has taken place has been comparcd by many obsersers to the convolutions of the
brain

Fig 143 —Penfoliculitis capitis (dissccting celtulitis)  Advanced stage showing cicatnaial
slopecia and extreme degree of keloid formation  (Courtesy Dr \  Boghosian )

The condition mught be confused with multiple furunculosis and cvst formation
of the scalp, but m the latter there 15 an absence of the dissccting and undermining
clements and an absence of heloid formation during the active stages of the infec-
tien while pain 1s usually a prominent ssmptom  Morcover, mn multiple furuncu
losis the hair between the furuncles remains healthy and does not loosen tn the fol
licles  In penfolliculins nearly all of the hairs i the affected area of the scalp
may be pulled out with slight traction or may fall out 1n the course of the discase

The chimeal sty between penfolliculitis capitis and dermatitis papillans
capillit has been repeatedly emphasized  The sanations in the chintcal appearance
of these processes scem defimte enough to differcntiate them Dermatitis papil
lans capillin begns as papules or pustules the size of a pinhead usually 1ol
wng the nuchal region  Later these lesions coalesce, forming helodhhe papilloma
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tous elevations studded with firmly embedded hair clusters Penfolliculiis capitis
mvolves chiefly the occiput or vertex where 1t occurs as large fluctuant abscesses
with deep undermining of the scalp The hair in the nvolved area 1s loosely em
bedded The tendency to connectnve tissue hypertrophy 1s charactenstic of derma
aitts papitlans capathitn and 1s less so in perifolliculitis capitis  The diffe es seen
chnieally are also apparent histologically The end stages of penifolliculitis capitis
lead to cicatniaial alopeaia but there should be no confusion between this disease and
p such as pseudopelade and folhcuhtis decalvans

The chronicity of the disease 15 mdicated by the chmeal picture  Even with
adequate treatment the disease lasts for months sometimes years  The difficulty
expenienced 1n emptying out the more deeply infected areas and completely eradi
cating the infection accounts for the marked tendency to recurrences so often
noticed  Fortunately the infection, even 1n severe cases, tends to remam locahized
to the scalp and the prognosis as to the final outcome 1s always favorable  Locally
a great deal of destruction of tissue with scarnng and complete loss of hair may
always be expected, as 1n any other penfollicubitis of the scalp

Pathology

This disease begins as a folliculitis with disintegration of the follicular wall
Thas 15 followed by a severe penfolhculitis with purulent destruction of the deep
part of the follicle and distintegration of the hair  The process then spreads into
the deep layers of the scalp as a celluhtis producing the undermming seen chnically
Hastologically, the chromic process 1s that of a granuloma The chrome type of
nfiltrate observed 1n the deeper layers of cvery section 15 charactenized chiefly by
small lymphocytes plasma cells and grant cells and ts m part duc to the distintegra
tion of hairs which act as foreign bodies  The disintegration of haw appears m the
chromc mfiltrate of every section either as small fragments or as clumps of brown
pigment  The mflammatory process lcads to a decp scated fibrosis

Etiology

Various orgamsms predommnantly streptococa and staphylococer have been
cultnated from these lesions  They are responsible for the imtial follculius and
subsequent deeper infection  The dissecting feature of the cellulitis 1s due to the
density of the upper portion of the scalp because of the close nppm“mnnor\and
massise distribution of the hairs and their follicles  Such an anatomic structure
makes 1t easier for an infection to spread out and downward

The entire process may be a severc form of conglobate acne localized to the
scalp  If so the androgen cstrogen balance m1y be causally related  Another
ctiologic suggestion links the process to hidrademuis suppuratva by presuming the
condition to be an infection of deeply situated apoerme glands occasionally en
countered 1n the scalp

Therapy

Tlus disease 1s notoriously reststant to all forms of therpy  In sclective cases

\arious b of ch herag drugs and local apphcations may be ef
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fectne ‘The pyogenic element responds locally to hot wet diessings and irriga
trons of tyrothricin solution, aqueous bacitracm and pemcilhn, Thiersch’s solution,
ahbour water, and dilute Vleminch¥’s solution  These applications should be made
at frequent mntervals and synnged through the draiming sinuses and pustulonodular
lesions  In one instance, 1 observed rapid improvement following the use of wet
d gs and i1 posed of a 15 per cent sodim propionate solution  In
addition, 1t 15 essential to mstitute a complete course of one of the more potent
chemotherapeutic agents (1e, pemallin, aureomycin, terramyom, streptomycin)
Speaific immunologic procedures are rarely of value unless a pure culture of one
orgamism 1s 1solated from several of the lesions and an autogenous vaccine can be
prepared This procedure should be used as an accessory agent and should merely
supplement, never supplant, appropriate antibiotic measures

7 ANTHRAX (MALIGNANT PUSTULE)
Clincal Features

Ths disease commonly affects the exposed parts, especially the face and hands
‘The scalp 1s an uncemmon sitc but 1t has been reported The disease may be con-
sidered as an acute infectious disorder, often fatal, which begins as a rapidly neeros-
g carbuncle with swelling and infection of the neighboring lymph glands At ats
onset, 1t resembles an exaggerated insect bite Howener, this impression 1s dispelled
by its subsequent development into an indurated pustule with a dark brown or
purple center  Within a short peniod of time, the central pustule ruptures and 1s
followed by the presence of a dark brown eschar  As the lesion spreads, it develops
a central slough encircled by vesicles  The affected portion of the scalp becomes
extremely tender and prurntic, and the harr falls out At this ttme the margmns of
the lesion are the site of a dark red inflammatory edema often with lymphangitis
and extreme swelling of the neighboring glands  The slough 1s finally shed and the
localized gangrenous process increases 1n depth and extent The patient at this
tume displays signs of serious illness such as high fever, weak, irregular pulse, pros
tration, the mortality 1s lugh  The duration of this illness varies from twenty four
hours 1n fulminating cases to twelve or fiftecn days in the milder forms

Pathology
According to Unna, the process 1s a serofibrmous inflammation which rapidly
leads to necrosis of the immaded tissue The corum and hypoderm show marked

vascular dil and. 1 edenoa, suh. vumbvrs of haolls v e
subpapillary vascular region

Enology

Anthrax 1s due to the Bacillus anthracis  In man, this ioculation almost
vanably results from the occupational handling of discased anumals, such as sheep,
goats and horses with splenic fever, or especially of their hides, where the very
resistant anthrax spores persist indefimtely It has also been reported following 1n
fection from contaminated shaving brushes It 1s most often encountered 1n butch
ers, tanuers, velernanans, and those in occupations associated with wool sorting



266 The Scalp in Health and Disease

Therapy

In former years the only means of treatment consisted of excision or cautenza
tion of the entire lesion However, the modern treatment cvolves around the use
of the appropnate chemotherapeutic agent A considerable number of cures have
already been reported following the use of adequate dosages of pemcilln, strepto
mvan, terramyan, and aurcoman

8 ERYSIPELAS

The glazed and elevated red border of ervsipelas termnates sharply at the
bawrhne of the scalp In esceptional instances, this does not occur and the victm
1s m for a turbulent scssion  The scalp as well as the entire head, balloons the
facial appearance nto a grotesque, puffed cancature of iself with enormously
swollen ears, Ips, and tightly shut, cdematous evelids  During comvalescence, there
occurs a diffuse but temporary loss of hair  Evvsipelas of the scalp may also oceur
as a Jotalized process following nfection of, or injury to, the scalp

The disease responds promptly to ntibotic therapy as descnibed 1n standard
dermatologic texts

9 INFECTIOLS ECZEMATOID DERMATITIS

This condition has been descnibed under a vanety of names, some of which
include chronic streptococcal dermatiis impetigimzed dermatitis, and eczematous
pyodermatiis It 1s a form of pyogeme shin mfection, charactenzed by the appear-
ance of spreading erythema scrous esudation, vesicles, vesicopustules, and yellow
crusts It may appear on the scalp secondary to a pyogemc mfection of the ear
canal or, not infrequently as a complication of pediculosis capitis, seborrheic der-
matitis or almost any pruntic scalp disorder The eruption 1s fundamentally due
to secondary infection from staphylococcr or streptococer It 1s ushered 1n by local
discomfort mn the form of itching burning and tenscness of the scalp and often of
the ears  Imoliement of the latter 15 a not uncommon cause of external otitis
Fever headache and local induration are also frequently noted  When fully de
veloped on the scalp the patches are crusted weeping or scahng and they enlarge
at their margins by the formation of new pustules or vesicles or by an extending
erythema as in ensipdas  As the lesions spread, the surface 15 covered by a stichy,
seropurulent discharge which oozes from vanious points and forms adherent crusts
around the hair follicles  Impetiginization often becomes such a promunent feature
of the scalp eruption that 1t masks the thagnosis of the underlying disease  The
therapy of this eruption 15 similar to that desenibed under the heading of Bactenal
Infections of the scalp (pages 248 and 255) In many mstances wet dressings
of a weak sodum propionate solution (1 to 5 per cent) or silver mtrate solu
tion 01 to 05 per cent) 1n combination with 1 to 3 per cent Vioform or Do
doquin 1 petrolatum may clear up a long standing and resistant eruption  Small
doses of x rav 50 r once weekh for two to three weeks) may also be of value
When the mvolvement of the scalp affcets the car as well antshiotic drops or car
wicks saturated with the appropriate antibiouc agent  depending on cultural find
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ngs) are if used 1n with the other measures previously de
scribed  Following rehief of the mifectious cc d dermatitss, t must
be directed toward cure or control of the underlying pnmary disease

Fie 144 —Infectious cczematord dermatitis of the face and scalp sccondary to a
furuncular (staphylococcal) infect on of the chin  (Courtesy Sutton and Sutton D seases
of the Skin )

10 TURERCULQSIS

Tuberculosss of the shin and espectally of the scalp 1s not very common 1n this
country and for this reason 1t 15 usually not well differentiated 1nto the varous
types deseribed 1n the dermatologic texts  An acceptable classification 1s that pro
posed by Michelson and Lavmon i1n which the various types are separated on the
basis of prognosis

A Forms that are chronic and progressive, rarely terminating fatally
1 Tuberculosss cutss luposa (lupus vulgaris)
2 Sarcoidosis
B Forms which tend to heal
I Relately rapidh
a Priman cutincous tubcreulous complex
b Tuberculosis cutis verrucosa
¢ Tuberculosis cuuis ichenoides (lichen serafulosorum)
d Tuberculosss cutis papulonecrotica (necrotic papular tubercuhd}
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2 More slowly
a Tuberculosis colliquatna (scrofuloderma)
b Etythema induratum
¢ Tubercul milians d facser (lupard papular tuber-
culid)
C Forms which usually terminate fatally

1 Acute miliary tuberculosis
2 Tuberculosis cutis onficialis

a Lupus Vulgans —This slowly progressive disease 1s charactenzed by ery-
h d 1 plaques posed of soft ‘apple jelly ' nodules The face 15
the most common site  Scarnng and distortion of diseased tissues often lead to
characteristic deformties such as a beaklihe nose and ectropton of the eyelds In
volvement of the scalp 15 not common unless spread has occurred from a patch of
lupus mvohing the lobule of the car, a favonte site for this disease At a later
pertod, etther with or without ulceration, the auncle may disappear or be reduced
to a shrunken shell, the external auditory meatus being occluded by the same proc
ess The scalp as well as the check and neck may be invaded by a gradual, slow
extension of this process from the car and appear as a scaly, atrophic, crcatrienal
area of alopecia 1 whose margms may be found actve reddish brown nodules
The alopeaia 1s permanent It 1s very unusual to encounter an isolated patch of
lupus vulgans myvohing the scalp alone

b Sarcoidosss —Although this disease may occur m assocration with tubercu
losis Icprosy and other diseascs 1t cannot be considered due to onc specific agent
Sarcoidosts sometimes 1mvolves the scalp by extension from a lesion on the forchead
The shin lesions appear as papules nodules or mfiltrated plaques of an irregular
oval shape and a reddish purple color  They are usually present on the arms, shoul
ders or face and typically do not ulcerate although they are often followed by
atrophy and a white scar  The scalp i olvement 15 of a marginal type on the basis
of direct extension from a leston on the forehead In some instances one or several
psorasiform plaques may be observed m the scalp  The scalp imvolvement 1 usu
ally associated with alopecta directly over the mvolved area and 1s eventually the
site of a small patch of cicatricial alopecta

¢ Tuberculosis Gutis Verrucosa —This form af noculation. tuberculasss 15
manifested by a hypcrheratotic warty pigmented lesion often fissured and occa
sionally 1nflamed pustular and crusted  The appearance of this lesion on the
scalp 1s extremely rare

d Tuberculosis Cutis Papulonecrotica—In one form of this type of tubercu
losis usually referred to as acmus the lesions consist of firm brownush red papules
scattered over the face  On healing they leave a small pigmented sear It 18 not
unusual to find a few of thesc papules in the scalp margins

¢ Tub losis Collig a (Scrofulad, ) —Thus dusease 1s charactenzed
by amvohvement of the skin duce to direct extension from tuberculous lymph nodes
or bones  The enlarged and doughy nodes communtcate with the shin through a




Fig 145 —Tuberculosis cutis papulonecrotica (acnuns) with typical, firm necrotic centered
papules and munute scars (Courtesy Dr Frank Combes }

——rT

Fig 146 —Tubcreulos s colliquatina (serofuloderma) with extension into the scalp  (Courtesy
Dr Frank Combes )
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sertes of ulcers and reddish granular sinuscs which csentuate mn rough cordlike
scars  The postertor and lateral margins of the scalp arc occasionally myolved by
the extension of this disease and 1ts accompanying subcutaneous nodular gummas
ulcers and fistulous tracts from the cervical auncular, and postoccipital glands

f Tuberculosis Mihaps Disseminata Facier —This 1s 2 hematogenous form
of tubcreulosis mamfested by crops of small reddish brown maculopapules mvoly
ing the face  Thes may appear suddenly 1n ssociation with an cxacerbation of
pulmonary tuberculosis and may extend mnto the scalp

g Rosacea like Tul hd (Lewandowshy) —This disorder 15
charactenzed by a facial eruption composed of minute brownish red papulopustules
They occur 1 large numbers and the surrounding shin 1s often hyperemic A
few lesions mav also be present along the borders of the sealp

1t LEPROSY
Chinteal Features

This disease 15 now classificd under the heading of lepromatous tuberculoid
and indeterminate vanants of the infection

According to Camizares the International Congress on Leprosy described the
charactenstics of these classes of leprosy as follows

Lepromatous type  Minimal resistance to multiplication and d
of bacill: constant presence of large numbers of bacillt in lesions with distinctive
tendency to form globt charactenstic chmical mamifestations 1n the skin mucosa
and penpheral neres and invohement of other organs regular farlure to react
with lepromin  pathognomonic granulomatous structure of the lestons, defintte sta
bility of type and tendency to progression infectious

Tuberculord type High reststance to growth and spread of bacilly, usually few
or no baalll in lesions characteristic chnical mamfestations mainly m skin and
nerves but of himited extent and varying degree high percentage of lepromin reac
tions tuberculoid granulomatous structure in actve lesions marked stabthty and
strong tendency (o regression usvally nentnfectious

Indeterminate group Varable resistance  climical manifestations chiefly in
skin and nerves shin lesions predominantly flat macules usually few or no haaill
1 lesions lepmmm reaction usually negatine or shightly posm\e sunple inflamima

tory nature histologicallh uncertain prog: usualh

The predominantly Jepromatous forms are charactenized by an carly macular
cruption with eventual infiltration by reddish brown oily or varnished nodules
These lesions are not hmited to the sites of the previous macules, and their area of
predilection 1s the face  The resultant facial deformity  leomne facies) 1s severe
and grotesque with nodules studding the nose and ears  The eyelashes and outer
third of the eyebrows frequently fall out a phenomenon referred to as madarosis
A few nodules are uncommonly encountered in the scalp where they appear as pet
sized or larger soft smooth elcvations not covered by hur - Rarcly large infiltrated
plaques of alopecia are prescnt and may Lo on to ulceration and scar formation
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If the ulceration 15 absorbed centrally, an annular disc surrounding a cicatnicial
scar 1s the sequel

The neural manifestations of leprosy mnclude symptoms of irntation and de
generation of peripheral nerves such as anesthesta muscular atrophy, paralysis
and mutilation by loss of parts Dunng the course of predominantly neural forms
of the disease, a browmsh macular cruption with light centers and dark margins 1s
frequently secen  The lesions are often anesthetic It 1s of nterest to note that in
the anesthetic area the hair turns white and may be absent or bnttle and the sweat
glands cease to function The scalp 1s rarely mvolved by this type of Iesion but
may develop a diffuse alopecia following the course of its arterial blood supply

Fig 147 Iig 148

Fig 147 —Leprosy Lesons usually imvolve the face and cars wth avo dance of the
scalp, (Courtesy Dr Frank Combes )

Fg 148 —Leprosy illustrat ng occas onal invol ement of scalp by cutancous les ons
Th s type of case s mulates yaws n appearance

Pathology

In the lepromatous forms lepra baall are found 1n considerable numbers 1
all diseased tissue and espectalh m cutaneous nodules and nasal ulcers  In the
nodules there 1s a diffuse cellular mfiltration of the upper half of the conum com
posed chicfhv of epithehiod and connectine tissue cells and large clear lepra cells
of Virchow  The latter cells contain numerous compact groups of lepra baall
and degenerated masses of orgaimsm known 15 clobt of Nesser  The nucler of
the lepra cells may undergo hyaline degencration to form Russell bodies  The in
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filtrate 15 usually present m distinct microscopic nodules somewhat resembling the

naked tubercles of sarcood Unlike sarcoid tubercles, the connective tissue criss
crosses the cellular mass and the epithchoid eells {actually histiocytes) undergo a
peculiar fatty degeneration or infiltration giving them a vacuolated appearanee
In addition special stans reveal the Hansen bacilli  The tuberculoid types show
few bacill and a granulomatous, tuberculoid structure

Etology

Leprosy 1s produced by a baallus (Vycobacterium lejrae) discovered by
Hansen 1n 1874

Therapy

Modern treatment of leprosy evohes around general hygieme measures, ade
quate diet including the admimstration of vitamins calaum and 1ron, and the
elimination of intercurrent infections  Specific measures consist of the admunts
tration of vanous sulfones such as Sulphetrone in the form of a 50 per cent aqueous
solution and a 25 per cent emulsion for parenteral admimstration The dosage 15
usually 5 to 10 cc twice weekly for sevcral years Diasonc 1s another effectne
sulfone and 1s gnen orally as 010 Gm tablets threc times daily for three weehs,
then no medication the fourth week followed by a repetition of the schedule  The
average total dose over an eighteen month period 15 320 Gm  Promacetin, a new
sulfone offers even greater therapeutic promise, as docs thiacctazone The latter
drug has two marked advantages over the sulfones in that 1t does not cause mental
depression nor 1s there any evidence that it causes ancra or lepra fever

II SPIROCHETAL INFECTIONS
1 SYPHILIS

Chimcal Features

From the carliest tumes the loss of hair i victims of syphilis has been considered
a nateworthy symptom of the disease  Fracastorius, onc of the earliest syphilog
raphers 1n fact the first to call venereal discase syphilis  wrote as follows  The
sich begin to shed ther hair not only of their heads but of their cyebrows and
beards by which they are made nidiculous 1n the world some appearing with bald
pates although young men others wathout eyebrows and others again with smvoth
chins Ithe women or boys At the present stage of our hnowledge we realize that
Fracastorius confused many other diseases notably alopccia arcata with syphulis
and we attach comparatnely httle diagnostic import to speaific alopecia How
ever, 1t 1s mportant to recognize that the hair and scalp are sometimes 1mohed 11
a charactenstic fashion dunng the course of the vanous stages of syphilis  This
imvolvement 1s usually transitory and leaves no permanent sequelae unless comph
cated by changes of an infectious or creatricial nature

In pnimary syphilis the scalp may be the very unusual site of an extragemital
chancre  The lesion may vany from a mere superficial abrasion to an ndurated
deep ulcer of the Huntenan type  The regional glands (postauricular or ocaprtal
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Fig 149 —The mothcaten alopecia of the secondary staze of syph ks (Courtesy Dr V
Boghosan )
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depending on the arca hed) are c Jerabl larged hard patnless and
freely movable If the chancre 1s ulecrative the subsequent stte 1s usually cicatnicial
and persists as a patch of alopecia with atrophy of the affected skin

The diagnosis 1s made by darh field exammation for Trefonema pallidum
and should be performed on any suspiciously indolent lesion of the scalp that shows
no tendency to heal The differcntial diagnosis 1s further sumphified by the history
and occurrence of the lesion within a few weeks followtng exposure such as a hu
man bite the panless and noninflammatory nature of the leston the thickening or
induration of 1ts base and the enlarged adjacent lymphatte glands  The chuef cause
of trouble 1s confusion with an eprthehoma and the latter must always be con
sidered 1n diagnosis and if necessary ruled out by the performance of a biopsy
examination

Fig 150 — Moth caten alopeca m a 7 year-old boy The primary les on was present
on the patents back  (Courtesy Dr W J ODonovan The Har J & A Church Il London
Case of Dr Sequera) -

Secondary syphilis often gives nise to scalp and hair changes  Insolsement of
th e bones of the shull may cause a dull remittent headache during the early penod
of secondary syphilis  The hair stsclf ss usually lusterless dry and lfeless Even
3f 1t does not fall out spontaneously 1t 1s so loosely I eld n the follicles that it comes
out easily if pulled  Alopeaiz 15 not uncommon and 1s exhibited 1n two scparate
ways  The usual tvpe 1s mercly a diffuse and general thinming of the hair which
occurs dunng the third to sisth month of the discas  The cyebrows face and
pubes may share i tins generahzed alopecia and although unusual an alopeca
totalis or unnersalis may ensue  In this type of alopiesa an assocated seborrhe ¢
disorder 1s not uncommon and local treatment for th at disease should be vigorously
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pursued during this complication of syphilis  The reason for this suggestion 1s that

Ithough the syphihtic alopecta disapp with therapy, n the occasional patient
the harr may permanently remain more or less scanty  Less often but very char
actenstically, syphiline alopecia appears as ragged il defined, and incomplete
patches especrally at the back and borders of the scalp as 1f 1t had spread up from
the nape of the neck  The eoalescence of these patches gises the scalp a moth eaten

Fg 151 — Moth-caten alopec a and p gmentary syph Ude of secondary syphls (Courtesy
Dr F Ress)

or mangy appearance  Although these plaques of alopecia may resemble the larger
patclies seen n alopeaia arcata 1t s usualh of value to remember that i syphilis
we merely ste a thinming of the hair and not a complete baldness 1n any area also
m syphibis the patches are more numcrous less circumscribed less polished 1n ap
pearance show no exclamation point hairs and there 1s no tendency of the hair
to regrow without pismentation I we consider the pathology of the diseasc an
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interpretation of the nature of this type of alopecia1s easily understood A preced
ing macular lesion m the scalp can easily pass unrecogmzed m the haiy regions
However 1t upsets the normal nutnititive and metabolic balance of the follicle and
papilla resulting m loss of luster of the hair as well as in brittleness and harw fall
These changes affect only the preceding macular Jesions thus the result 1s a scatter
g of well separated patches of partial baldness The reason for the predilectron
of these moth eaten patches for the back of the head and scalp borders, as if st
had spread upward from the nape of the nech, s that the latter 1s 2 favonte site
for a roseolar eruption  Wile advanced as another cause of this type of syphilitic
alopecia syphilitic involvement of the autonormic nervous system without any actual
local svphilitic process sn the harr follicle or sealp  The alopecia appears to occur

F1g 157 —Frambes form syph 1 de of the scalp (Couttesy Dr W J O Donovan The Hair )

far more often 1n association with syphilss of the central nervous system and c@m
nation of the cerebrospinal flud 15 always indicated 1n alopeaia of this type despite
negatne serologic findings  This type of alopecta may somctimes be assocrted
with a pigmentary syphiloderm of the nech as evidenced by erther 1 well marked
broad band of pigmentation extending around the neck (collar of Venus) or leuco
dermic patches surrounded by a network of brown przmentation

Alopecta of a cxcatnicial nature also occurs as 1 late mamfestation (second to
fith ycar) following healing of pustular and ulceronodular ksions The atrophic
pigmented scars left on the scalp and body are indelible and charactenstic The
creatrix and areola are dark brown n the eenter and become hghter at the margins
of the scar The surface is then dull white and slighthy scals somewht resembhing
a comn sized sheet of mica  The late impetiginous ssphilide appears in the scalp as
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a discrete pustule with a tenacious greenish crust  This heavy crust falls off 1n time
.to leave a copper red spot and eventually, a small white patch of cicatricial alope
aa, if the infl or has been suffi ly severe

Mention should also be made of the so called corona venens  This venereal
crown 1s a massed aggregation of syphilitic papules spread alang the forchead at
the scalp margins m an wrregular band or crownhke arrangement Where the
lesions extend 1nto the scalp as well they are present as scaly, maculopapular groups
of seborrheiform appearance

Fig %53 —Annular Jesions of the face and sealp in secondary syphils  (Courtesy Dr V
oghosian )

Tertiary syphibis of the scalp 1s charactenzed by the gumma  In ats early
stages this leston msidtously appears as one of several painless, indolent nodules
on the scalp or elsewhere on the body surface  Slowly, but surely, these nodules
merease 1n size and the hair overhvung the elesation gradually falls out  The tumor
continues to grow and mas cven attun the proportions of an cgg roughly resem
bling a sehaceous cyst  Although at first unattached to the scalp these lesions later
fuse with 1t and change 1ts color to an angry red or purple  Finally this expanding
mass bursts through «everal openings on the surface and discharges the thick
gummy secretion from which ats name 15 derned  The resulting ulcers often fall
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Tig 154 —Gumma of the forchcad and scalp  (Courtesy Dr V Boghosian )

Fig 155 Scrpiginous wlceratne syphil de of the face and scalp
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Fig 156 —Syphilitic destruction of the face with mvolyement of the scalp and loss of
hair  (Courtesy Sutton and Sutton D seases of the Skin  Ongial photograph by Dr
] Perkins )

Fig 157 —Alopecia totalis duc to ongenutal syphulis  Brother and sister simlarlv affected
{Courtess Dr W J ODonovan  The Harr )
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Fig 158 —Alopecia duc to congen tal syphls 4 Before treaumemt B After treatment
(Courtesy Dr ¥ ] ODonovan  The Har)
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away from the surface down through several fistulous tracts with clean cut or
punched out margns to the bony shull itself  The inter eming skin 15 often under

mined and usually melts down nto the ulcerous tracts to form a large necrotic
mass When healing finally occurs (spontaneously or therapeutically nduced) the
ulcer closes m to form a centrally ight brown cicatnix with paler margins made up
of white atrophic shghtly puckered shin completely devoid of hair  The scars of
tuberculous uleers hold a purphsh red tinge for years 1n contrast to the ultimately
white syphilitic scar O lly the scar 1s derably d d and may be
attached to the periosteum of the skull  In the unusual case, a d:[l'usc gummatous
mfiltration may mvolve large portions of the face and scalp with the formation of
large groups of ulcers and extensive loss of tissue  These gummatous patches usu

ally assume the of parts or confl of a arcle  The end
result of such ext fil may be almost complete destruc

tion of the scalp and f;\cc It should be mentioned that the diagnosis of gumma 1s
not always clarified by the performance of serologic examinations asmuch as a
certain percentage of these syphilitic lesions occur in indiaduals with negative sero

logic findings and therefore must be interpreted as only one pomnt of cvidence n the
eluadation of a gren case

1 ¢ 159 —Alopee a due to congen tal syphls of the thyrod gland  (Courtesy Dr W J
ODonovan  The Har)

Congenital syphilis 1s sinular to acquired syphilis as far as the appearance of
the mamfestations on the scalp are concerned  Of course no primary lesions mant
fest themselves and the cutancous lestons appear with hittle or no respect for proper
chronological order but the fundamental morp! ologic features remamn the same
The hair 15 often affected in syplulitic anfants Al ough 1t 15 particularly lhable
to fall from the sides and vertex of th € scalp 3t m1y 1lso affect not anly the entire
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scalp but the eycbrows as well  Thinmng and partial loss of the ¢ycbrows mn an
infant a few months old 1s always suggestne of sypmlis  On the other hand an un
usually abundant crown of dark hair at birth 1s well known to occur 1n congenttal
syphilis 1t 15 sometimes referred to as the  syphilitic mop or wiz  and 1s often sub
sequently followed by alopecia It rarely leads to complete baldness but the hawr
may be left so sparse as to attract attention  Syphilitic bullae with secondary
wfechon on the scalp may leave small cicatntial patches of alopeaia  In the occa
sional case the scalp 1s also smvolved 1n the early and estensie cutancous syphildes
of infantile syphilis  The scalp exlubits thick tough seales which are less adherent
and less wavy than 1n cczema or seborrheie dermatinis and nduration if present
Icads to alopecia

-~ . PO I A

Fg 160 —Gummatous ostert s and alopec a due to congen t1l syphihs  (Courtesy Sutton and
Sutton D seases of the Skn  Or emal photograph by Dr G Wende }

Infantile sy philis 15 also responsible for cramal deformitics affecting the appear
ance of the head and sealp  These include hypertrophic ostatis of the frontal and
panctal bones  olvmpian brow ) and moderate crinal expansion sccondary to
the hydrocephalus following syphilitic meningins  The hydrocephalic head n\dn‘
fusely thinned of hair and blood vessels show through the thin stretched scalp

Withop —This disorder resembles favus and occurs extenstiely m Britsh
Bechuanaland exclusnely among svphilitic natnes  They refer to it as withop
dikwahwadi or white head

In a typical case the entire scalp ts covered with 4 thick dry dirty white crust
whose surface 1s irregularly elevated or depressed resembling 4 relief map  Numer
ous, small craters may be present and 1t times the crust hecomes stony hard The
superficial layers are eaaly scraped off but the deeper portions are tough and firmly
adherent to the scalp Wihere the crust has Feen removed  the underhang sealp
shows a complete Alopeeia with patchy enthema  Some haw remains at the scalp
margins and around the ears i a bandlike fashion
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There are no subjectie symptoms  ‘The disorder always occurs in syphilitics,
usually of the congemntal type between the ages of 2 and 10 years, and appears to
be nonimnfectious A fungus of questionable nature has been 1solated from some
cases but has not proved to have any causal relationship to the discase  Patients
always have a positise Wassermann reaction and often present other signs of syph
his The disorder responds to arsphenamme and probably would fare equally well

onp 1lin and other ) s as yet not employed 1n this disease
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Fig 161 —Witkop 4 Actie stage 3 folhicul us capit s {d cel

pe
lits) B Healed stage showmng cicatriaial aloperia  {Courtesy Sutton and Sutton D'
cases of the Sk Onginal photoeraph by Dr J A Mutchell, Pretona )

Pathology

When the alopecia s not assocrated with an 1ctual syphikuc lesion  the scalp
shows no abnormal changes  The hair merely shows a type of change observed
withymany types of toxie agents {exanthems, high fevers, etc)  In other words,
the papilla atrophics and disappears s does the hair

When the changes in the scalp are associated with actual syphilitic lesions,
the process 18 that of the stage of syphiis  In pnimary syphilis, the epidermms un
dergoes thinning and erosion  The corum presents a massiv e infiltration composed
of many small round ¢cdly wandering connective tissue cells plasma cells, poly
morphonuclear leucoestes cosnophils and new blood vessels  Outside of the cel
lular mass the pre-cxisting blood vessels develop thickened walls with beading of
the wtimal nucler  Around these vessels there 1s 1 collarette or mantle of plasma
eells

In sccondary svplilis the scalp kesions are mot granulomatous but show an
cxudatne inflammaton process sumlar to erythema multiforme The changes are
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primarly i the corum where the blood vessels are surrounded by a plasma cell
infiltration  Their walls are thichened and exhibrt a prohferative tendency

In tertiary syphibs, the eprdermic changes are sccondary to those of the cortum
The latter show patchy arcas of granyloma composed of new blood vessels plasma
cells small round cells and wandering conncctne tissue cells  The pre existing
vessels show thickeming with an obliterative endarteritis and pernascular infiltrate of
plasma cells  The gumma also exhibits these histologic findings deeper down in the
fat septa and extending upward In addition epsthehiord and occasional gant cells
are evident but no true tubercles

Following ulceration and crcatneral alopecia the histologic findings are merely
scar or secondary granulation tissue with absent hair follicles sebaceous or sweat
glands This scarred area of permanent baldness 1s sccondary to the ulceratne
process and may not occur 1f treatment 1s instituted prior to 1ts occurrence

Etiology
Syphilis 1s due to the Treponema pallidum (Sprochaeta pallida)

Therapy

The therapy of syphilitic mvolvement of the scalp 1s that of the stage of the
disease At the present time the treatment of syphilis evolves around adequate
dosage with pemiallin usually 1n ameunts varying from 6 to 12 mllion units
Arsenic and bismuth are also ad: d by many syphilograpk Local meas
ures are of no value m syphilitic mvohcment of the scalp other than to combat
seborrheic dermatiis and secondary pyogemc infection  The alopecia which occurs
during the secondary stage 1s evancescent in character and disappears under proper
treatment of the infection per se However the presence of an associated sebor
rheic dysfunction requires vigorous local measures directed toward the control of that
disorder The cicatnicial lesions foll ! and dary are
permanent in nature and their extent depends on the ussue destroyed  Therapy 15
effectual

2 YAWS (FRAMBESIA)

This speafic infuctious discase of the tropics 1s due to a spual parasntc,\T”
fonema pertenue closely resembling the causative agent of syphilis  The disease 15
largely confined to the Negro races and 1s common i children It 1s transmutted by
contact and the mitial lesion (mother yaw) 15 1 comeal papule usually situated on
the trunh and according to Castellans always extra emtal It may appear abso
about the mouth or the breast Ihe lesions may be single or multiple and subse
quently become moist eventuatine n a crusted yellowssh surface surmounting an
ulcerous base  The secondry eruption appears several weehs or months alter the
primary leston and 1s ushered in by joint 1nd head pams and moderate fever The
eruption s usually generalized though the face extrumities and mucocutancous
Junctions are the most common sites The lestons are crusted granulomatous papules
with reddish, fungating surfaces and are not uncommonly ohserved on the scalp
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They may become confluent to form raspberry or cauliflo ver lihe masses  Although
the Wassermann reaction 1s often positne the disease may be distinguished by the
extragemtal mode of wnfect on in yaws the keratotic lesions of the soles and the
abscnce of mucosal les ons or adenopathy The tertiary stage resembles syphibis
1n the development of osteitis dactyl tis ulcerated gummas and juxta articular
nodules (subcutaneous freely movable firm fibroxd tumors near joints) Both the
gummas and juxta art cular nodules may occur on the scalp  Unlike syphilis yaws
15 never a congemtal discase imolvement of the central nervous system 1s uncom

mon and alopeaia 1s rarely encountered

III VIRUS INFECTIONS

1 DISSEMINATED CUTANEOUS HERPES SIMPLEX
(RAPOSI S VARICELLIFORM ERUPTION}

If this virus disease occurs in an dividual with preceding eczematous patches
msoluing the scalp the latter will also be mnolved by the characterist ¢ vaneell
form or vanol form eruption

Fg 167D ssem nated cutancous herpes s mplex (Rapos s var cell form erupt an) in
vol ng the face and scalp  (Courtesy Sutton and Sutton D seases of the Skn  Or ginal
photograph by Dr W H Brown )
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2. HERPES ZOSTER AND SIMPLEX

The neurotropic virus causing this disease occasionally infects nerves supply-
ing the scalp  Zoster capillitu indicates mvolvement of the second branch of the
fifth cransal nerve with lesions on the anterior and posterior scalp, zoster frontalis
affects the supraorbital nerve (first branch of the seventh cranial nerve) with lesions
from the upper eyelid to the vertex n a triangle mcluding half of the brow, fore-
head, and scalp, zoster ophthalmicus involves the ophthalmic division of the fifth
nerve and affects the eye, eyelid, eyebrow, and forchead cxtending into the scalp

Fig 163 —Dissemunated cutaneous herpcs simples tmolvng forehead wath superficially uleer
ated Iesions 1 scalp

The lesions consist of grouped vesicles on an eryth base, but Ity a
. N
more severc 1nil: y or even us reaction cnsues with subscquent

disfiguring scars and small patches of cicatricial alopecia

The scalp may also be the site of a few aberrant vancelliform vesicles of the
type sometimes encountered in patients with herpes zoster aflecting another part of
the body

Herpes simplex rarely aflects the scalp

3. VARICELLA AND VARIOLA

The scalp often shares 1 the imvoliement of the rest of the body by thesc
exanthems The lesions are simular to those present on the glabrous shin and ma)
be erythematous, vestcular, pustular, or crusted  Healing 15 often followed by the
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appearance of minute patches of aicatricial alopecia at the sites of preceding lestons
Defluvium may also occur dunng the course of the disease or during the period
of com alescence

Fig 164 —Herpes zoster invoh ng face and scalp  (Courtesy Dr Frank Combes )

IV PARASITIC INTECTIONS AND INFESTATIONS
1 VEGETABLE PARASITES (FUNGI)

Tinea capitis 18 a superficial fungus mfection of the scalp which prinaipally
myohes the hair and occurs 1n children before the age of puberty It 1s usually
charactenized by the friability of the infected hair ats loss in patches and a moder
ate degree of inflammation expressed in scaly erythematous lestons  Occasionally
depending on the causatine fungus the inflammation may be acute with an attend
ant exudative and secondanly nfected cruption Amy area of the scalp may become
the site of tinea capitss although on frst examination the patches are most often
located on t ¢ acaipatal or temporal tegions or on the nape of the neck  The dis
case may spread to the cvebrovs cyelashes and even the glabrous shin where air
anate scaling les ons may appear
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MICROSPORUM AND TRICHOPHYTON
Chnical Features

There are various types of tinea capitis, depending on the Microsporum or
Tnchophyton responsible, each of which presents individual chmical features  The
most common, * gray patch” ringworm, 1s seldom discovered at onset By the ume
1t 15 noticed, there may be one or several patches where the hairs have become so
dry and bnttle that they have broken off a millimeter or so above the scalp's sur-
face In a few days these patches become circular 1n shape and arc covered with
gray scales through which protrude the broken stumps of the infected hair shafts
Occasionally these mnfected hairs attan a length of 1 cm, and even more  Arcas
such as these may spread penipherally, coalesce, and, 1n severe cases, imohe the
entire scalp  On the other hand, the patches may be accompamed by smgle
infected hairs or groups of hairs situated n regions which are otherwise normal
These are dull and lusterless compared with the healthy surrounding hairs

Ths type of “gray patch” ningworm, transmtted by human beings, 1s caused
by the Microsporum audowrm It seldom exhibits any but the mildest inflammatory
reactions on the scalp, and pustulation 1s usually absent Keron formation due
to this organism has been reported but 1s extremely uncommon

The second type of nngworm most commonly encountered 1s that which s
transmutted not only from child to child but by domestic ammals such as dog» or
cats, and 1ts causatinve factor s almost alwys Mrerosporum lanosum or cams It
differs from simple ' gray patch” tmea largely in the greater degree of mflammatory
response which 1t arouses  The hair stubs in the center of the lesions may be en
urely absent This results in a complete central alopecia due to the falling out of
the nfected hairs because of the penfollicular inflammation  In such cses the
borders, sometimes raised above the central denuded aret, contam the broken off
mfected hawrs  The Ieston 15 often covered with scales or even crusts, and nunute
vesicles and pustules may be observed in this area as well as in the erythematous
peniphery of the patch

This form of ringworm often imolves the adjacent or distant glabrous shin
and mamfests its greater propensity for inflammatory response there as well as on
the scalp  Kerton 1s present in only one out of thirty cascs It 1s not unusual for
ac factor to fest atself, wath the glak shin of the mother and smll
siblings becormung infected ~

A much more senous chimcal picture 15 presented at times by unusually virulent
fungs of both human or ammal engin  Prmary lestons are immedrately acute
and, although more than onc arca of the scalp may be affected, these more severe
marifestations generally rematn Jocahzed  The infecting nueroorganism, which may
be exther of the Microsporum or Trichophyton type, scts up an acute tissuc reace
tion which presents 1tself as a bogzy elevated erythematous, localrzed tumcfaction
studded with broken or unbrohen h-urs and deeply scated vesicles and pustules
Scaling and crusting are both present in exagecrated forms, causing tatense dis
comfort followed by self inflicted trauma which often results in secondary infec
tions This acute type of tissuc reaction is rermmiscent of the granulomatous tinea
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Fie 166 —Tinea capitis due to f lanorum  (Courtesy Clay Adams Co )
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profunda of Majocchi on the glabrous shin  Celsus first described these boggy 1n
durated areas on the scalp and they are now known as kerton celst

A fourth chinical picture 1s presented by the enuty referred to as  black dot
nngworm for which one of the endothrix Trichophyta 1s usually responsible
The endothrix character of the imading fungus either causes the hair to break off
level with the shins surface or just below 1t or causes the hair to double back on
stself  The tiny rough pomnts which dot the skin resemble comedones or keratosis
pilans, but close obsersation reveals their true nature  Many long healthy hairs
may survne in the same regon cither singly or grouped and the accompanying
scaliness may be considered dandruff so that the infection often progresses without
treatment for many years When this happens the end result may be atrophy of
the long infected hair follicles with scar tissue and nunute patches of permanent
alopeaia Whale the other three chinical types are scen in patients before the age of
puberty this varniety ke favus mav continue beyond puberty but unlihe favus
never results 1n the formation of scutula

Fg 167 —Reron duc to Vf lanosum (Courtesy Dr E Mandell )

Differential Dragnosis

Whenaver the examunation of a child reveals discrete sealing lesions of the scalp
molung loss of hur the first diagnostic possibthits 15 tinca capitis  When the
patches show no sign of nflammation they might suggest alopceia arcata except
that alopeci areata appears suddenly the mvolsed arcas are covered with normal
shin and do not have the evtdence of broken hairs or 1 scaly surface  The marzins
of the patch of alapcara arcata usually reveal tvpieal  exclunation pont  hairs
Trichonllomania and trichohryptomamit both present broken hairs but no scaling
and the hairs mched are normally on the antenor portions of the scalp within
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easy reach of the patients night hand  Trichorrhens nodosa with 1its broken off
hairs 15 easily distinguished by the friying of the broken ends 1nd the easily dis
covered nodules of the hair shaft  Momlethris at times produces 1 degree of alope
csa but the nodules alternating with the tenuous constrictions of the shaft present
a string of beads effect which 1s unmustakable  When a patchy Joss of hair 1s pres
ent wath inflammatory symptoms 1t imght be confused with pyoderma  However
pyodermic lesions on a child s scalp are usually due to pediculosss and the eggs are
obvious upon close inspection

After the chimeal features have been determined and fungus mfection seems to
be the causatne factor exact dingnosis must be made with three i aluable diag
nostic procedures (1) Wood s heht wiich 1s a filtered ultrasiolet radiation detect
mg the presence and extent of the infection (2) the direct microscopic examnation
of the suspected haws in the laboratory and {3) growth of the orgamism on suit
able culture media

The ultraviolet light actnates a fluorescent element in the hair shaft produced
by the fungus wnfection  Felsher found that the green fluorescent compound from
Microsporum mnfected hair bulengs to the group of so called fluorescent indicator
substances shich are easily cxtracted by hot water or cold 2N sodium bromide solu
tron  Ths fluorescent materinl may be a secretion or excretion product of fungus
metabolism  but Felsher 1s not yet ecrtun whether the hair proteins are nyolved
m 1ts production  He further discovered that the color of the fluorescence changed
with the pH of the solution  a water solution was green at pH 5 5 and bluc at pH
80 The sons CN SCN and 1 suppress fluorescence while Br and Cl fail to do
so  Fluorescence was easily quenched i vivo in ene day by 10 to 20 per cont potas
sium todide 10 fungicidal ointment massaged into the scalp  When washed out the
glow returned within twelie to twenty four hours It 1s therefore important to
understand that ointments contaiming odide may conceal the true nature of the
fungus infection under the Wood light and thair use should be asoided before test
mg  On the other hand pomades and tonics contaning salts of quinine petro
latum or mneral o1l will gne a blue fluorescence which mght lead to a sertous
diagnostic error among the inesperienced  In amy event the hair should be thor
oughly cleansed before submmtting 1t to the Wood light

Costello and Luttenberger working with cases of tinea capitis at Bellevue
Hosptal employed a Wood filter which trinsmitted the bands around 3660 &
Thev made the pont that fluorescent cffects under Wood s hight depend on the
il unit t and color comparisons may be made only
when smnlar strengths arc being employed  Wlien exther organic or morganic mat
ter absorbs ultraviolet rays of fixed wave lengths and comerts them nto longer
ware lengths this conversion of encrgry 15 called fluorescence  Colors and shades
of the renmtted light vary, depending on the chemistry of the composition and
many substances hwe ther own charictenstic glow  Visible light rays hinder
perfect fluorescence so a dark gliss filter made of sodm baniem sitlicate with
per cent nichel oxide 15 placed before the ultraviolet bulb  The filter 1s pracucally
opague to the visble hight generated in the bulb but transmts the bands at 3 600 A
the most effective wave lengths for producing fluorescence
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Wood s ight when applied to normal huur, makes 1t appear dull and lusterless
White hair fluoresces brilhantly, but since the detection of fungus infections 1s
chiefly confined to cluldren before puberty, this 1s not 2 confusing situntion  Under
the Light, hairs infected by M lanosum and 1 audoutn: fluoresce with a pale green
color It must be remembered that in the early stages of the infection, the fluores
cent color may be noticed only 1n that part of the infected hair which 1s nearest the
scalp  Wood s hight 1s valuable not only for helping to determme the type of causa
tine fungus but to ascertain the extent of the involvement and, after therapy, to
check the completeness of the cure  In cases of Microsporum infection with only
the shghtest chinical evidence, 1ts powers of detection arc imvaluable  The rapidity

of the method r ds 1t dunng cpid when large numbers of
children must be examned 1 the briefest amount of time, and individual cultures
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Fig 168 —Microsporum audount
A Fluffy white culture with radial grooves and concentric rings

B Culture mount with ordinan hyphae racquet hyphae and chlamydospores
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Fig 168, Cand D
G, Infected harr showing mosaic sheath of small round spores (scmlar 1 both Af
audourns and 3 lanosum )

D, T) pical “gray patch  tinea capitus due to M audoutnt
(C. Couttesy Dr E Muskatblit D from the Clay-Adams collection )
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may be out of the question Not only 1s 1t possible to define the extent of the
fungus infection on the human scalp but 1t 15 also possible to use 1t on pets when
M lanosum 1s suspected n order to determine if they are responsible for the con
tagion It may also be used on mmamimate objects suspected of carrying the infected
haus such as combs brushes headgear furmture and the backs of theater seats

Fg 169 —T nea cap tis due to M audownt unusuafly extens ve case (Courtesy Dr Maron
Sulzherger )

While Wood s hieht 15 entirely rehable with A audown: and M lanosum there
are fungus nfecvons (including Microspora such as M fuleum) which do not
fraoresce at all wnder the flered vhuvaolet tyy 1 these are dagnosed 2 2 &1‘{’&%
other than tme1 capitis with no precautions taken awainst commumcabihty, and
the chuld continues at school one immediately realizes the danger of such a carrier
Ectothnx Trichophyton such as T gyfseum and 7 purfureum are two such offend
ers  Under the Wood hght hurs infected by the fungqus appear perfeetly normal
T cratenforme fluoresces with 1 pale grayish hight and T zrolaceum with a duflish
white glow or none at all due to the fact that the infected hairs are so decply tm
bedded 1n scales It 1s mmportant to usc microscopic and cultural procedures on
suspected hurs which elude idenuficition

In the last analvsis subjecting the infected hawrs to culture media s the most
exact method of revealing the true nuture of the microorgansm  The time ele
ment mvolied has often discourag d phvsicians but since Khigman and Rebell
reported on their speeding up process in the routine cultural identification of
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Microsporum infections of the scalp, there should be less resistance to thuis method
of revealing the responsible fungus Identification of A audowsmt mn the usual
marner of planting mfected hairs on agar media 1 2 test tube requires seven to
fourteen days Using the same method, M lanosum (cams) colomes cannot be
recognized until five to eight days have passed The new method plants the haurs
m a drop of Liqud medium on 2 glass shde  The honey media or Sabouraud lthe
medza 1s the most satisfactory

Honey .. - 60 Gm

Neopeptone 10 Gm
(Dufco)

Agar __

Water -

Fig 170 —Vierosporum lanosun
4 Luxunant, downy, flufly colontes surrounded by ycllow pigment
B Typ cal tapenng fuseaux
(Courtesy Dr E Muskatbl ¢ )

The medium 1s made up 1n 250 m! flasks to which streptomycin and penicillin
are added 1n a concentrate of 50 umts of cach antibotic per mulliiter The glass
shde 1s mounted on a V shaped piece of glass tubing in a Petrs dish - Two pieces of
19 em filter paper are placed on the bottom and the dish and 1ts contents are
sterihzed

Just before using enough sterile water to wet the filter paper hberally 1s poured
{rom a flash 1nto the Petni dish which thus serves as a moist chamber  Two moder
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(For legend see opposite page )

Fig 171, A and B
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ately large drops of culture medium are placed ! cm apart on the shde with a
stenle pipette  The agar i the medum prevents the drops from spreading over
the shde  One or two infected hairs are placed n each drop and the preparation
18 incubated at room temperature The spores of M lanosum (cants) regularly
germunate mn one day  In from two to three days, the bnlhant yellow pigment char-
actenstic of this species develops n the medium around the hair shaft In three to
five days the dia are scen abundantly under a low power mucroscope tn
the aenal hyphae above the hair These develop with amazing speed A three day
culture showing no macrocorudia may twelve hours later swarm with them

The slower growing A audourn: germinates m from one to two days The

coloring has become charactensstically cream colored m from fise to six  Since

dia are not larl duced m the culture at this time, they cannot

be used for wdentification but, 1f any question anses they mature on the eighth or
nminth day

Fig 171 —A C These photographs of matenal taken from suspected cases of tnea
capitis show vanous modifications of spindle shaped cells along the shafts of the bair  Super
ficially, they bear some resemblance to the macrocon d a produced 1n culture by M lanosum
(Courtesy Des B Appel and H Ansell and Arch Dermat & Syph )

At would seem that the more rapid growth 1s due to the water saturated
atmosphere  In order to check their new method, the authors cultured 132 cases
of tinea capitis, using the old method as a control  They reported that M lanosum
(camis) infected hairs may be identified presumptively 1n two to three days and
certamnly 1n three to five days when macroconidia have developed Y audourm
infected hairs are identified 1n five to six days by noting the absence of yellow pig
ment the Jack of maerocomdia the lack of spore forms indicative of a contamimant
and the presence of a white or cream color consistent with the appearance of Vf
audoutnt 1n shde cultures

Locwenthal also made studies of methods of culture which would shorten the
time required to tdentify the causatne microorgamsm  He observed three freshly
1solated strans and three stock colomes of M audouny and M lanosum (canis) in



Fig 17% —Higher magn ficatron of spindlc shaped cells assoctated with hair taken from
normal and mycotically infecte ] scalps show them as root sheath cuticle cells distinguishable
from macroconid a (fuscaux) on the bass of comparitne size and other critena  {Courtesy
Dr L Agello and J Inyvest Dermat

A Group of cells derived from the inner root sheath cuth Ie of a normal har

B Hair infected by M oudoutn: nun erous cuticde cells show ng size relationship be
tween hatr diameter and length of cuticle cells
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Fig 172 —C Macrocomdia (fuseaux) of A lanosum taken from an agar culture and
placed on a hair to demonstrate the size relationship between hair diameter and macrocomdial
Iength Tt will be noted that some of the macrocomdia exceed sn length the diameter of the
haif' shaft A comparison of this photoaraph with the preceding figure points up the size dis
parity between cutecle cells and macrocondia
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vanous media, both plain and ennched with yeast extract It was obvious that the
yeast extract both smulated the growth of the fungus colonies and intensified their
pigment production  Contrary to the assumption of Hazen and Benham, the addi
tion of yeast did not abnormally mcrease the fuseaux which might confuse 1dent
fication

e, 1” <2 £
//,l/,' e t /
(3 ;‘} ;‘(4;‘ )"5 ,4/

oY ,_;1 .
W -.;" g/f//
lt,r ”;2‘
RN
vy w
\ .

F1g 173 —Tinea capiuis due to Vf lanosum I esions much more inflammatory 1n char
acter than in M audoutnt as ind cated by pustulation crust ng and satellite vesicopustules
(Courtesy McCarthy Diseascs of the Har )

Since differential diagnosis 1s most exact for Al forms of fungt mvolved 1n tinea
capitis when cultural procedures are employed, 1t would be intelligent to descnibe
here the typieal culture colomes of the speeies most often responsible  In lhc ex
cellent volume on mycology by Lewis and Hopper, this subject 1s discussed i cten
greater detul but the description 15 herein lumted only to those organisms capable
of producing unca capitis M gud. 1n the beg! bles a white feathery
fluff Tt grows slowly and becomes grayish white with a moderate degree of aenal
growth  There 1s normally a central elevation with radial groovine sometimes with
secondary radil grooves and concentric nngs  Fuseaus and microconidia are esther
present m only hrmted numbers or entirely absent  Chlamydospores racquet my-
celum, nd pctinate bodics appear espeanlly on a corn meal medium  1f allowed
to mature for 1 few days the growth becomes 1 dull mouse gray throughout, but
under Wood s light 1t fluoresces with bnght clear green dots  Cultures do not
undergo pleomorphic degencration
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M lanosum (eants) grows moderately fast in culture {faster than M audoutn:)
It begins as a 1 downy fluff ded by yellow pigment and develops an
abundant and woolly looking aeral growth, buff tan in color  If allowed to mature
for two weeks, the central part of the colony becomes depressed Radial grooves are
normally found, although concentric grooves may also form  The culture mount
shows a large number of fuseaux as contrasted with A{ audownt  They are taper-
g m shape with thick, rough walls and from four to twelve compartments  Micro
comdia, racquet mycelum, and pectinate bodies may also be present  Chlamydo
spores are also common  When Wood s Iight 1s used on the colony, the center of
the growth may be lavender blue, shell pink or flesh ochre, the mudzone, if there 1s
any, 1s lavender blue, and the edge an olive drab or mouse gray  Cultures usually
become pleomorphic 1n a few weeks

M fulvum (g)pseum) 1s one of the easiest fungi to recogmze n culture After
two weeks of moderate growth 1t develops a central limbo, surrounded by a suede
lke, flat powdery or even granular and discoid growth Except for the central
section which might be white, the charactenstic calor of the colony 1s cinnamon
brown Tt actually resembles coarsely powdered cinnamon  If furrows are present,
they arc concentric rather than radial Pleomorphic changes occur easily, as 1s
evidenced by white nits appearg on the colony's surface  The culture mount
shows numerous fuseaux with moderately thick walls and rounded ends Racquet
mycelium, chlamydospores, and nodular organs may be present also, and small round
spores in moderate numbers Wood's light on the colony fluoresces dull but clear
with the same cinnamon brown color (Af fultum hairs do not fluoresce}  Since
nodular organs are not found n other Microspora identification 1s simplified

Mucrosporum ferrugineum® 15 a causatne agent of tinea capitis in China but
1s extremely uncommon in the Americas It 1s culturally typified by a glabrous,
nonfluffy colony ‘The center 1s browmish red (rusty iron) 1n color with surrounding
cerebriform comvolutions of a lighter hue  The shde cultures disclose stenle fila
ments with large chlamydospores along the sides or at the filamentous ends

Trnickophyton tum 15 d in Europ cases of tinea capitis
It cannot be differentiated from T ziolaceum on chmcal grounds as they both pro-
duce smular types of ‘blach dot* nngworm  On culture, this endothrix resembles
T cratenforme but, unlike the latter, its growth 1s usually 1n an upward direction
The* color of the colony 15 usually light or dark 1vory with a powdery surface The
center 1s button or craterlike with a sloping periphery and radsal striations

Trichophyton craterforme 1s another cause of ringworm in which the hair stubs
are likely to be longer than in T ziolaceum infections It grows very slowly and
at maturity still covers only a small portion of an agar plant  The central portion
of the colony 15 yellowish and depressed 1n an abrupt manner, as suggested by 1ts
name  The rest of the sutface 15 creamy white and vehety  Small comidia are
present either on short stochs or branching from hyphae (thyrses) or i clusters
(grappes)  Arthrosp and large chlamydosp are common  Under Wood's
light the colony appears to be a clear dark olne green throughout

#Same class ficat oy lut thas organ am my & Trichophyton,
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Tie 174 —Mrcrosporuns ful un
A Culture show ne flat coarsely powdered ( ¢ nnanon  colony

B Culture 1 ount show ng n merous fuscaux w th roun led ends
(Tourtesy Dr E Muskatbl 1)
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Tig 174 —C Infected har showing sheath of spores in beadl ke arrangement  (Couttesy
Dr E Muskatbl 1)
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The growth of Trichophyton sulfureum in culture is rather rapild From a
whte, fluffy consistency 1t evolves nto a more compact, yellowish gray colony with
many radial grooves, central comolution, and surfice wnnkling present from the
earliest stages Subcultures may be buff color, less convoluted, and retain therr
ongmnal flufly surface Large quantities of pyrform microcomdia in open clusters,
some fuseauy, and also chlamydospores appear on the culture mount

f i

Fig 175 —AMicrosporum ferrugineum A Culture showing cerebnform convolutions and
nonfluffy surface with rusty iron center B Shde culture with sterile filaments and $arge
chlamydospores along or at end of filaments  (Courtesy Dr E Muskatbhit )

Trchophyton tiolaceum gnes nse to a small well defined colony, smooth
shiny and a typical deep violet color  Not infrequently the volet color 1s replaced
by a bizarre irregular pigmentation  Comvolutions appear in the elevated central
area but change to radial grooves near the peniphery  Pleomorphism 1s unusual
The culture mount 1s distinquished by the absence of microcomdia and fuscaux
Numerous 1rregular mycelia and 1n older cultures chlamydospores, are present I
the hair 1s short and twisted, T t1olaceum 1s the most likely causatne factor

Trchophyton cerebriforme gives nise to an inflammatory kenonic type of tined
capitis This dothnx bles T forme both cl Ily and culturally
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However, the cerebriform convoluted colomes produced by its cultural growth do
not show the depression so charactenstic of T° cratenforme
In a recent study by Khgman and Constant they reported that Camon and

Silva have reduced T forme, T and T bref to synon
omy under the special term of T fonsurans The last named spectes thus resembles
T mentagrophytes 1n that 1t includes a number of morphologic vanants which are
not distinctive enough to warrant specific status It has been shown that colomes
kept under cultnation may vary considerably on subcultuning so that after a few
transfers the ongmnal gross charactenisties may be lost  An isolate classified

gunally as T may suddenly acquire cultural charactenstics which
make 1t more or less 1dentical v 1th stramns clasafied as T cerebriforme or T ¢raten
forme These so called species grade imperceptibly into each other It would seem
that too much emphasis has been placed on gross cultural features

Fg 176 —T nea cap us duc to Tr chophyton decum matum  Note patchy alopec a and
small per follicular plugs represent ng the so-called ‘black dots  (Courtesy McCarthy D
eases of the Har  From Sabouraud  Les Te gnes Masson& Ce )

In Mexico Gonzalez Ochoz and co + orkers recently reported 268 cases of tnea
capitis 92 per cent of which were due to T fonsurans  Under this species were
included among others T ac T ¢ . and T sulf, all as
vanants within the species group  The cratenforme group of Conant and associates
which mcludes four putatne spec es 1s hence reduced to the single species T ton
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hig 177 —Tnchophyton acumtnatum  This orgamsm cannot be differcntiated from
T trolaceum except by culture which s shown above has 3 typical button center and slepung
peniphery of nory color  {Courtesy Dr F Muskatblit )
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A B

Fig 178 —Trchophyton cratenforme 4 Cultute show n craterlike yellowssh center
and creamy white periphery B Culture mount w th 2rthrospores and large round chlamydo

spofes  (Courtesy Dr E Muskatbl t )
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surans  Georg one of the outstanding students of the dermatophytes 1s 1n accord
with this view  Her studies on the nutntional req of the den phyt:
have the practical value of indicating means by which characterstic spores may be
induced 1n certain species in which these diagnostic structures are usually rare or
absent and thus of leading to clanfication of the status and grouping of species for
which exact entena for identification have heretofore not been avarlable

Fg 179 —Tinea cap ts due to T sulfureum {cl ncally smlat to T crater forme nfect ons)

Kligman 1nd Constant stated that endothnx Trichopt £ (T t\an
surans T rsolaceum and T schoenlemmi) usually show  {1) Nommnflammatory
character of the scalp lesions  Except ons occur  (2) Negative reactions to tricho-
phytin tests  (3) Dufficulty 1n inf animals (2nthropophilic species)  (4) Dull
or absent fluorescence  Exceptions have been reported for T schoerlerrs and T
riolaceum (5} Resistance to conservative treatment  (6) Occasional involyement
of the adult scalp

Trchophyton gy pseum 1s rarely found on the scalp where 1t produces an acute
mflammatory kerionic type of tinea capitis  In these scalp infections the growth i
of the powdery or granulac saniety (T granulosum)  Culturally at1s typfied 1y a
cream or hght yellow powdery flat and discod colony The culture mounts show
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trchophytic fuseaux, microcomdra as grappes and 1n series along the filaments (en
thyrses)  Unlike the other members of the gypseum famuly, the granular vanety
shows comparatnely few sparals

Trnchophyton faviforme 1s also a rare cause of acute, inflammatory tinea capitis
The usual sources of this infection are diseased cattle The cultures show favforme
centers with many convolutions Their periphery 1s whute and usually surrounded
by a third zone of submerged rays Culture mounts show multiple broomlike
branches and swollen, bizarre filaments Despate all reports to the contrary, typical
favic chandeliers may be seen

Other types of trichophyton, such as T purpureum, affect the scalp with
extreme ranty

Pathology (Hair and Shin)

No matter what species of fung attack the hairs of man, they ongmnally propa
gate i the surface epidermis, producing a network of filaments and subsequently
penetrating down 1nto the hair follicle  Once m the follicle, they grow deeply and
mto the hair sheath  From there, they bore through the cuticle and nto the shaft
iself and then downward toward the bulb, dividing dichotomously They end
abruptly near the bulb, forming a fringelihe structure or formation {Adamson’s
fringe} Tn spite of the close juxtaposition of this fringe to the hair bulb, 1t never
mvades the bulb, so the hai’s growth 1s not mterrupted  As the hair grows, it
carnes the spores of the parasite on to the scalp’s surface and beyond, where they
have the opportumity of freely mfecting healthy hairs and skin

In the Microspora, the spindle 15 Irge, thick walled, and symmetrically fusi
form, tapenng at the ends, mcasuring 40 to 120 u 1n length by 7 to 30 x at ther
greatest width and dnided into separate segments by six to fifteen transverse septa
The outer wall exhibits tubercle like prozmnences  Trichophyta, on the other hand,
are thin walled and smooth, shaped more cylindrically or ike a distaff  This spore
measurcs about 20 to 50 . m length by about 4 to 6 u 1n width, with two to six
transicrse septa

The large, d, fusoid, and spores are not the the only forms
charactenistic of the whole group of fung: responsible for tmea capitis  Additional
structures discernible under the microscope are nodular organs (knots of thickened,
mter]iced hyphae branches) pectnate bodies (short, thickened, hyphae branches),
cachl in turn. grodusing from s conxex side an irregnlar aumber of ahartwe hranches.
of vanous sizes, resembling the antlers of a stag, and the spiral hyphae, a loose or
closely colled hyphae branch like a mmiature bedspring or the tendnls of a chinging
plint  Davidson and Gregory demonstrated the adhesive property of the coiled
hyphae and suggested that they might account for the means by which a saprophytic
growth of fungus in stable refuse clutches at and fixes itself to the hairs of an
anmal host

1 Tereellul

‘The pathologic findings differ depending on the causatne fungus 3 audourn:
appears as a mosaic sheath around stubby hurs with little tendency to form chams
The spores are round and small (2 to 3 ) retamung their indivsdual character
Where the slabrous skan 1 vohved mycelum mav be detected and even lanugo
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kg 180 Trichophyton olaceun

A Culture show ng clevated center and snootl concentric 5 ngs of 1 b zarre + olaceo +
color N
B Culture mount show ng bsence of n crocon d 4 and numerous rregular mycel 2
arthrospores an i chlamydospores

(Courtesy Dr E Muskatbl t
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Fig 180, C and D
T, Infected hairs (T acuminatum s simular) show closely packed spores in har shaft
wself, not on surface of hair T cratercforme grues a sumular appearance on the harr shaft but
the sporcs are more apt to be in a lincar arrangement
D, The typically 1nlected hair responsible for the  black dot *
(Courtesy Dr E Mushatblit }
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halrs are sometimes mfected The sheath formed by A lanosum (canis) cannot be

hed from A aud: Mjycelium may be noted 1n sparse amounts in
the glabrous skin  Af fulvum may, on the other hand, present a sheath of spores
resembling the beads of a rosary 1n 1ts earher development, and also spores with no
hinear arrangement  After the first stage, 1t 15 impossible to distinguish from M

d hol 1
or M ! p

Trichophyton tiolaceum and acumnatum are endothrix trichophyta and thus
imvade the hair shaft  The spores are larger than those of the mucrospora (4 to 6n)
and are arranged in rows or beads or closely packed like nuts mn a sach  No fungt
whatsoever may be found on the surface of the hairs  In scales or nail tissue, the
orgamism may be present i the form of septate and branched mycelum T
cratenforme, also an endothnx like T ziolaceum, reveals large spores in chaimns or

tig 181 —Trichophyton gypseum

A Culture showing powdery granular white colony

B Culture mount showing thin teichophytic fuseaux with microcomidia (en grappes)
and 1n senies on the filament (en thyrses)

{Courtesy Dr E Muskatblit

srregularly in the hair shaft  However the spores are bkedy to show a moie hinear
deposition 1n 7 eratenforme nfections and at tumes the entire hair seems to be
filled with fungus elements T ulfureum also gnes nise to large spores Lineally
arranged which mvade the hair shaft When the glabrous shin 1s mohed fila
ments are demonstrable in the circinate lesions T gy pseum infected hairs show 3
mass of fungus filaments and spores in chamns and clusters outside the hair shaft
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(ectothrix)  Air bubbles are common, as in favus, but of a smaller size T fau
forme shows a mass of spores, chains, and filaments on and around the infected hair

Microsporum audown: and the endothnx Tnchophyta, which are entirely
human parasites, create an almost perfect balance between host and parasite, and
the nfection of the hair seldom elaits an hostile response from the host, which
continues to function as such until the advent of adol when the reprod €
organs’ assists its sp cure  Whle this 1s a clinical observation
which will be discussed more fully under Etiology, 1t 1s interesting to note that
therapy based on this finding produced no successful results when Lewis and Hop
per and others treated young children wnfected by M audoutmt with sex hormones

B i T

“ Fig 181 —C Culture mount showing characteristic spirals of T gypsewm  Unlike other
members of the gypsem familly, the granular vanety shows comparatinely few spirals
D, Infected hair shows a mass of filaments and spores tn chains and clusters outside of
the hair shaft  Aur bubbles are common a8 in favus, but are of a smaller size
(Courtesy Dr E Muskatblie }

Etiology

The meadence of the causative fungr vanes m different parts of the country
and the world  City dwellers suffer {rom one speties while farm Jaborers suffer
from another In the New York Shin and Cancer Unit 2 857 cases of unea capitis
were studied from 1940 to 1947 and 1t was found that of these, 83 3 per cent were
caused by Al audowsmt On the other hand, studies made at the Massachusetts
General Hospital showed that VM lanosum was responsible for 653 per cent of all
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Fig 18" —Trichophyton farsforme A Culture showing comvoluted faviforme center
and radiaung periphery

B € D Culture mourts showing muluple broomlike branches and swollen filaments
(Courtesy Dr R G Camey and Agch Dermat & Syph )
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cases of tmea capitis m that region It 1s also the predominant microorganism in Cali
forma and other sections of the West and South Ninety-fise per cent of 81 cases
of tinea capitis at the Children’s Hospital 1n Havana were due to M lanosum and
5 per cent were due to T gypseum  Trichophyton violaceum as a causatne fungus
1s usually found 1n Russia, Poland, Italy, or the Near East In the United States,
the orgamsm 1s chiefly found m immugrants, with sporadic cases reported in native
stock

Fig 183 ~Trchophyton fausforme 1 Typical cultures with convoluted centers sur
rounding white zonc and rayhike periphery B Infected hair showing a mass of spores, chawns
and fitaments on and around hair shalt  (Courtesy Dr E Mushatbit )}

The studies 10 Boston were with chuldren whose aserage age was 6 years and 2
months  In this group one and a half tunes more males were mfected than females,
although M lanosum was equally responsible 1n both sexes  Other worhers report-
ing cases of Af audouzne showed that this causative fungus appeared on the scalps
of three times as many boys as guls  Crocher’s 600 cases indicated a 6 per cent
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marg n of males over females Beesons examples proved to be 85 per cent boys
while Pardo-Castello reported a 31 1 ratio on behalf of the boys  Fox and Fowlker
found the opposite true 1n the r stud es of t nea cap tis 1n adult hfe where 32 out of
48 cases involied v omen poss bly mothers 1 ho had taken care of the infected scalps
of their ch ldren

Chldren before puberty are those subject to infection Unstenlized combs
brushes and headgear may all be respons ble for carrying the fungus from one

Fg 184 Trchophyton fa fome These culture mounts pro c that th s organ sm def
ntely produces favic chindel ers desp te reports to the contrary The photographs show mul
tple broonlke branches w h numerous swollen and bzarre filaments (Courtesy Dr E
Muskatbl 1 )
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human to another, adding the nisk of contagion to groups of clildren hving in close
quarters It 1s usually only the virulent animal fung: which persist after puberty,
when, even without treatment there may be a spontaneous cure

M lanosum (cams) readily mfects kittens puppies and the usual laboratory
ammals and 1s therefore known as the arumal Microsporum M fulium may carry
contagton from human beings and ammals but the latter are resistant to infection
by M audownt T cratenforme may cause lesions 1n guinea pigs, but they heal
queckly and spontaneously On the other hand, T violaceum has been transferred
successfully to guinea pigs, dogs and cats

Fig 185 —Trichophst, f showing luted, cerek colony  (Courtesy
Dr L Muskatbhit )

The etiologic question repeatedly ashed 15 What factors cause the mvolution
and cure of tnea capitis at puberty 7 ” The answer fies in the chemical changts
present 1n the scalp upon the maturation of the sex organs and the cndocrine glands
responsible for their behavior At the Unnersity of Chicago Rothman studied the
fungistatic actnaty of a senes of specific fatty acds ranging from 7 to 13 carbon
atoms 1n molecular structure  He discovered that the odd number fatty acids are
the most effectine  Comparing the nmount of fat contamned 1n the hair of children
with that of adults, he discoverced that there was approximately five times as much
fatty acid in the hair of the latter He believed that wath the sumulation of the
apocrine glands attendant upon adolescence there appeared ths increase 1n the
funaistatic substances which causc the final inhibition and elimination of the fungus
Bergeim and Cornbleet obsenved that the human scalp had a distinctly acid reaction
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B Older colony

4 Young, Aully white colony
¢ Culture mount showing long thin

ying media

Fic 186 —Trichophyton purpureum

with purplish coloration throughout underl

fuscaux

(Courtesy Dr E Muskatblst )
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Mycologic methods have recently been adopted by greater numbers of phys:
cians who wish te make more exact diagnoses of the causatne fungt in their cases
of tinea capitis  Guesswork will no longer satisfy the dermatologist who wishes to
enjoy the most effectnve therapeutic measures and, perhaps, to control the spread
of the disease mn an eprdemic situation Modern contributions to concepts of
mutation and vartation of the fungi and their requirements for nounshment are
simphifying the classifi of these path which for a long time were treated
as indindual 1solates by avariety of workers

To recapitulate briefly, the fungi which cause ningworm of the scalp belong to
the botamical molds which develop spores and myceha duning their growth and fall
mto two genera  the Microspora and the Trichophyta

The Microspora, which include M audoun: and M ferrugmmeum of human
ongin, and M lanosum or cams and M fulvum (g)pseum) of ammal ongin, build
a mosaic of spores in a sheath which extends from the mouth of the follicle to the
harr bulb  Branching threads of mycelum run longitudinally within the homny part
of the hair formuing ‘ Adamson’s fringe’ yust short of the hair bulb

The Trnchophyta show ecither an endothnix or an ectothrix vanety The
former consists of spores which mnvade the hair shaft, but the latter fungus sur-
rounds the shaft, making 1t less brittle and therefore simpler to epilate Unlike the
endothnix vanety, the mnflammatory response to the host 15 acute Pustulation
becomes part of the chinical picture and for the sf ous expulsion of
hairs, which happily curtails the course of the disease The decp nvolvement of
the scalp sometimes affccts the glands of the neck, with resultant lymphadenopathy

Sabouraud, performing cultures 1 500 cases between 1907 and 1909, reported
finding forty different species, but, over thirty years later, Macleod and Minende
reclassified them 1n a more concise manner

Therapy

Although rocntgen ray epilation 1s admuttedly the most efficient therapeutic
measure i tinea capitis, many articles have been published 1n the last few years
suggesting new topical apphcations and techmques  So many worhers seem to be
imestigating this field 1n their desire to avord the method which requires the most
shilled operators, that 1t 1s not impossible to ensisage a time when a treatment will
be found which will perform a cure in as rapid and efficient a manner as, the
roentgen ray

Reiss, studying the fungistatic and genestatic effect of steroid hormones on
pathogenic fungl, concluded that the use of these hormones not only reduces growth
but alco becomes responsible for a reduction of the condial structures which could
be nterpreted both s esidence of growth stunting and A reduction of potential
virulence  There 1s a marked decrease 1n the numbers of macrocomdia of 1
lanosum (canis) and M fultum 1n media contuning diethylstilbestrol and estrone
Estrogemic hormones hwe a simular effect on V audowsns, T gypseum, T pur-
pureum, T sulfureum, T crateniforme, and others  On the other hand, the andro-
genic genestatic effect 1s neghaible 1n cases of Vf audousns, Vf lanosum (eants), and
T sulfureum



Infections of the Scalp 323

In all inflammatory types of tinea capitis and even some of the resistant, seal
ng \anants, loc?l measures should be gren a tnal for several months  The scalp
should be shampooed twice daily and hl: d with a f dal ont-
ment or solution ‘Too vigorous scrubbing should be aveided Some of the most

ffect dies 1nclude saheylamlide (5 per cent), mixtures of the unsaturated
fatty acids (propionuc, capryle, undecylemc), 1odine (1 to 5 per cent), thymol
(1 to 5 per cent), ammomated mercury (5 to 10 per cent) alonc and m combina-
uon with sahcyhc aad (2 to 6 per cent), sulfur (5 to 10 per cent) and chlorhy
These appl, ns should be performed in conjunction
thh daxly or triweekly observation and manual epilation under Wood's filter The
mother may be mstructed in the use of small, flat toothed forceps for removal of
fluorescent hairs under this hight The author has seen many localized patches
cleaned out by means of careful and dihgent measures of this type  The hair must
be grasped as far down as possible and removed with gentle traction lest 1t break,
due to the bnttle, infected shaft Resistant hairs may be destroyed by electrolysis
or electrodesiceation as described by Costello

Young recently reported excellent results i a group of recalaitrant 4 audouint
infections of the scalp He employed daily applications of 3 3 per cent podophyllo-
toxmn 1 90 per cent ethyl alcohol The solution must be thoroughly but carefully
massaged nto the scalp for at least a thirty day pertod

‘There have also been several recent and optimustic reports on the use of Asterol
hydrochlonde in tinea capitis  From personal expenence, I beheve that these seports
require additional confirmation

Brain, Crow, Haker, McKenny and Hadgraft, seekung a penetrating vehicle
which might carry an effective fungiaide to the basc of the hair follicle and make
possible a cure for tinea capitis by simple without prel
developed such a preparation consisting of 05 per cent phenylmercunc mitrate m a
base of Carbowax 1500 and Crell #6 The pH 1s adjusted to between 4 and 5 by
adding a solution of aitric acid and sodium propionate  The hair was clipped
short and hept that way and a hinen cap was worn continuously, while each morn-
ing the sealp was washed with soap and hot water, and scrubbed with a nail brush
The ointment was apphed three umes daily with a toothbrush for five mnutes
Since pustulation and herion formation cause natural epilation, mflammation when
present was welcomed, and when absent it was prosoked  Of eight cases of f
audouint, six were cured in an average of 53 days with no relapses  The two unsue-
cessful cases were cured eventually by x ray epilanon  Of nine cases due to A
felineum, eight were cured in an average of 75 days  Of four cases where the
fungus could not be 1dentified by culture two were cured by this treatment, and
the other two by x ray cpilation in four and five months, respectively A 9 year old
girl with T endothric infection for seven months became cltmically and mcroscop
cally negative i filty-three days  The authors concluded that roentren ray therapy
will afford the quickest cure and will continuc to do <o until more potent fungicides
and more penetrating bases might be dev eloped

Combes and I, in our arucle enutled  Tichme and Problems of Roentgen Ray
Epilation,” considered the aspects of this major therapeutic measure m detail
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PRFPARATION OF THE PATIENT

¢ The preparation of the patient 15 comparatively simple  The scalp hair should
either be shaved and allowed to grow slightly or clipped closely (between
and 06 ecm 1n length)  If the hair 1s more than (03 em ) 1 length it acts as a
mechanical filter If there are any signs of iflammation of the scalp, as evidenced
by pustulation or thick crusts, 1t 1s advisable to wait until these changes have becn
controlled with wet dressings antiseptic omtments or other therapeutic measures  If
there arc large areas of alopeaa or definste scars on the scalp, it 15 always advisable
to photograph the patient prior to the epilation mn order to avoud medicolegal
action 1n the future The patient and the puent should always be closely ques
tioned concerning previous treatment and especially about previous rocntgen ray
epilation  In one mnstance, a child had been referred from a chnuc, where he had
been seen by several phy to the der 1 radiotherapy department for
epilation  The child s head had been shaved and mapped out for the treatment
with roentgen rays  The child was so docile and showed so hittle apprchension that
the techmeian commented on his lack of fear  The child rephed that he was not
worried because he had had the same treatment three months before  Subsequent
mestigation proved this to be so  The ti had been ad d at another
hospital but the mother was dissatisfied and changed hospitals By some error, no
record of the treatment was forwarded, and but for a chance statement this child
mght hase had permanent alopecta  We routincly question the patients and their
parents before the rocntgen ray therapy, despite therr clineal records  Have you
ever had your head shaved? "Did you ever lie down under a machine Iike this?
These are routine questions when the patient 1s brought to the X ray room
It 1s still claimed by many authontics tht arritants of any type should 10t
be employed before or after the treatment with rocntgen rays However we have
advised 1 hundreds of cases the daily use of tincture of green soap followed by
omtments contaiming [vanous fungicides such as] 5 and 10 per cent sulfur or
ammoniated mercury [and the newer agents] both before and after epilation
There have been no of undi bl 1 from these appl and
we believe that our percentage of fatlures recurrences and spread to other children
has been much smaller because of therr usage  For three weeks prior to and fol
lowmg epilation a <alve contaming 3 per cent ammomated mercury 1s adsised
For the next three weeks the percentage 15 increased to 5 and finally to 10 The
10 per cent ammomated mercury ointment 15 used until the patient 15 discharged
{At the present time T prefer mxtures of salicylamlide (5 to 10 per cent) and the
various fatty acids capryhic undecylensic and proprome )]

AGL

The question of the proper a_e for the performance of epilation with roentgen
rays 1s an important one  Formerly 1t was stated that 1f 1 cluld approached publ rty
he should be treated with local measures alone because the infection would dis
appear spontancously  This statement 1s open to question  We have treated 3
series of patients expeetantly but the discase did not respond despite the onset of
puberty In fact we have scen several patients of 1t 15 and 16 years of age and
cven adults with tinea capitis

TECIINIC

For children below the age of 3 years or 1n rdfracton cases yvarious measures
have been suggested  Some therapists prescribe sedatives 1n an attempt to quict
the patients  We have seen children treated in this manner incapable of following
snstructions and frequently unable to control their movements  The use of wooden
blocks or sandbags are also of lutle value in contreling the refractory {nghtened
or extremely young child  In these cases the ficlds are mapped out and the chuld
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placed m position for the first ficld after the body has been mummificd The
parent 15 wmstructed to don a fluoroscopic lead rubber apron and long lead rubber
he - © 1d without
the hands
Thas pro
cedure 15 repeated for the five fields always screening off the parent s hands with
extreme care The body 1s protected by means of a lcad rubber apron and kept as
far from the table as possible If the assisting parent 1s female, always ascertan
whether she 1s pregnant, as this would, of course, ehiminate her from assisting
this manner  The reason for employing a parent rather than 2 techmcian 1s
obvious the parent 1s but slightly exposed for merely a single treatment
The older child 15 brought into the room and told to sit down on a chair  He
1s usually apprehensive, and 1t 15 of the utmost importance that he be reassured of
the fact that the treatment will not hurt In a small percentage of cases n which
the child 1s nervous and restless 1t 15 advisable to do a tral epilation  This is essen
tially a dress reh 1 of the entire [ dure from t to end, performing
all motions with the T of actually appl the rays Several days
later when the child returns for treatment itself he has lost his fear and the per
formance 1s repeated wrth ease It 1s also of value to confront the patient with
another child of sumlar age who has already experienced epilation  The other
child 1s questtoned 1n such a manner as to conyey the information to the new patient
that the treatment 1s panless Children will frequently believe one another con
cerning transactions of this pature, whereas they remamn skeptical of the veracty
of an adult
‘ The measurements of the scalp should be carnied out as though a game were
being played The child enters readily into the spint of things, and future pro
cedures are rendered less difficult It 1s suggested that the beginming therapist
actually measure out the various kienbock Adamson points rather than employ one
of the time saving devices It 1s always useful to be able to employ a technic in the
absence of gadgets as the latter may not always be obtamnable * In this country the
five point method 1s employed
The use of thich pastes of bismuth compound or simlar substances for mark
ng 1s not advised masmuch as they may screen out some of the rays from an
underlying infected pomnt [A wax pencl or gentian wviolet are good marking
agents | After the operator has become proficient 1n marking out the fields and
knows the method th hly 1t 1s then | le for him to employ one of the
time saving devices descnbed clsewhere ” These are usually obtainable 1n several
sizes and enable one to mark out a scalp 1 a few mmutes In unusual shaped
heads 1t 1s always advisable to check the measurements by the onginal method
We sull prefer the five point technic of kienbock and Adamson  This method
has stood the test of time and 1s the method of choice for routine scalp epilation
Werhave employed 1t personally mn the performance of several thousand epilations
for ringworm of the scalp and havc never scen a patient 1n whom there was any
undesirable permanent efect

‘ FORMULA

Vanous physical formulas have been suggested by different authonties for
roentgen ray epilation  {See Chapter IIT on alopecia due to x rays, page 189]
The various factors will be discussed singly

1 £ } 1y o

e emf of Ily rectified h mahes
no difference provided that the calibrations are recent and accurate It 1s prefer
able to employ 1 machme which eperates at a constant potential in order to main
tain the voltage across the tube at or near the peak voltage throughout the cycle
This feature has been incorporated m many of the more recently manufactured
machines by the proper inclusion of condensers in the rectifying cirewit  The proper
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Lulovoltage to be employed vares with the therapist Ve have performed epilations
with low voltaee (60 kilovolts) and with comparatively high voltace for dermato-
logic therapy (135 hilevolts) — There 1s no great difference 1n results as far as we
have been able to determine  However routmely we prefer 100 hilovolts  With
the Jow voltage (60), an occasional imperfect epilation may be attributable to the
slicht degrec of penetration of rays generated at this figure The results at 100 kilo-
volts show ittle difference from those at higher figures and the latter have greater
potentralities for depth damage because of shorter wavelengths (higher frequency or
harder roentgen rays)

he amperare merely expresses the maenitude of the electric current and

merits no mvolved discussion  We usually employ a current of 5 mulliamperes
The time of exposure has always been a subject of discussion It has been
stated that the optimum rate of exposure (exposure per umt time) i 100 r per
minute  Accordingly m the past 1t was stated that a so called eptlatme dose {300
r) should be delinered in three mmnutes Ve see no ndications for allotting this
lone penod provided that the employment of extreme care and accuracy are not
mmfluenced  With refractory children or 1n actne (and careful) climics time 13 fre
quently a valuable quantity’  In some instances such as n a young and active child
1t meht mean the difference between the success or failure of an emlation  We
hare used a dosage rate of 100 r per thirty seconds with success \ Of course 1t 1s
1 me

the

cpilation 15 of course the looserine of the hawrs m their follicles It would seem
logical to employ a more penetrating 13y by the msertion of filters, i order to
achieve the desred qual ty of radiation  In controlled series the results are com
parable regardless of the use of filters Epilations have been performed with no
filtration other than that inherent in the tube and again with 1 to 3 mm of
alurmnum and even with 025 mm of copper and I mm of aluminum  The results
show little difference  Accordingly we perform our epilations without the use of
filters for the reason that potenti4l depth damage 1s less and the results arc just as
good or better

The focus shin distance (distance from focal spot of x ray tube to the shin
of the patient) varies with the therapist  We employ a focus shin distance of 20 cm

The half value laser {thickness of material which reduces to one half the
intensity of a particular beam of radiation) must always be stated in order to gne
information concerning the penctrating power of the beam of radiation We
emplov a half value lyer of approvimately I mm of alumuinum  \either the cflectine
wavelength the effective absorption coefficient nor the half value layer (nor any
other method + hich depends on an average) affords a umque description of the
quality of a beam of radiation according to Quimby A beam generated at high
~eltage o Ton flered o Waa oo Taan, Wi womponens Ty e Yot s3e
awerage as 2 beam at lower voltage but filtered so “that s softer rays re de
creased 1n importance  For practical purposes however if the voltage 1s nearh
the same beams of the same half value layer are essentially alike 1n their behavior
1n tissues It 1s good practice to spealy voltage filter and half value layer

To recapitulate the other factors mclude 100 hilovolts 5 mllamperes no
filtration other than that snherent i the tube 05 mm of alurmnum) focus shin
distance of 20 cm and rate of exposure of 100 r per thirty seconds (350 r 1n onc
munute and forts five scconds)

DOSE

It 1s important to understand first the exact meaning of this term It s
merely the amount of radiation delnered at anv particular point It has been
loosely referred to as the amount absorbed 1y the particular tissue under treatment
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Unfortunately, this 1s untrue as that particular quantity cannot be measured as
yet  We usually refer to the air dose i discussions of treatment, because 1t can
be deterruned with the greatest accuracy directly from the cabibration of the x ray
tube It has little actual relationship to treatment becausc 1t 1s merely the amount
of radiation reaching the central point of the shin field We are actually concerned
with the skin dose which 15 the air dose plus backscatter (radiation scattered bach
by the tissues) This dose can be measured directly on the patient or calculated
from vanous tables However, for purposes of discussion we shall adhere to the
air dose

It was formerly taught that 300 r (a1 -
periences 1n recent epidemics have shown
employ 350 r  Various therapists employ 2
190] We have observed that this amount
of satisfactory results 1n both chimic and prnate practice when the patients are
cErefully studied and observed following treatment _ With this dose, we have not

the scalp and observed regrowth of hair  However, this observation obviously con
tnbutes httle mformation on the treatment of the entire scalp  We know of and
personally obscrved a single case in which the entire eprlation {350 r) was repeated
within one week  The error was not discovered until the fifth field was about to be
exposed for the second time and this last exposure was not performed The har
fell out 1n the customary period of time for a perfect defluvtum  Regrowth com
menced n three months and was entirely completed by the end of the fourth
month  Apparently the margin of safety 1s much greater than 1t 15 generally con
sidered to be although the mterval of onc week 1s vastly different from an im
mediate dose of 700 r  The most intreprd 1nvestigator hesitates to expeniment with
higher doses when the specter of permancnt alopccia overshadows his mnocent
charges It 1s sufficient to know that a certain safe dose will be adequate m the
majonty of cases
The brologic reaction must also be considered It has been reported that in
persons with fair har, hght complexion and thin shin erythema (from roentgen
rays) will develop with a dosc of 300 t0 350 r  On the other hand 1n persons with
dark hair skin erythema may not develop with less than 500 r  There 15 a diversity
of opinion_howerer, as to whether the threshold erythema of blond and brunet
amor - s been
The
» ¢ 375

Mahee Weandidler wd Copdlleas sated dhed dere  w doet Téavordop
between the biologic cffect and the number of rocntgen unuts required to obtan
such biologic effect  Some 1onometers gine one reading for a gren biologic cffect
and others gine entircly different readings  Commercial 1onometers also vary with
the mean wavelenetl e af 4 raentoen va haam  Tan, - ol A
against an ope
or epilation
1s the basic re
other requires 300 r for the same biolomic cffect  If the same 1onometer were used
to calibrate the two \ rav machmes the number of roentgen umits would probably
be the same  As ap additional safety factor all x ray machines should be cali
brated against a biologic standwrd 1z the ervthema dose or the epilating dose
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Veasurement —After the beginner has mastered the technic of measuring the
Rienbock Adamson fields he may employ one of the time saving devices now avail
able The one we employ cons sts of three strips of intersecting transparent plastic
material jomed together to form a small cap

Frxation of the Head —Various measures have been suggested n order to
nsure agamnst motion of the patient s head during the course of treatment Sand
bags are frequently employed by being stacked under and along the sides of the
head In our experience they have been a nuisance because of their weight and
the bloching of vision  Wooden blocks are used 1n several institutions and are of
some value  We employ a thin but soft pillow

Fg 190 A des ce of salue n the performance of an x ray ep laton It conssts of a
flat metal cone w th a po nted rodl ke center wh ch 1s focused on onc of the f ¢ K enbock
Adamson po nts and sl pped off prior to each field exposure

A certain amount of difficults 15 expericnced by most operators i duccting
the x ray beam perpendiculrly to the plane of the particular field under treat
ment  Some operators merely direct the tube {with either an open port or a lrge
cone) toward the scalpmwl ! -

This method 1s not exact ¢

cabe stand  Wiheher these

surmount this difficulty firs

fully employed n the Dermatologic Radrotherapy Chinic of Mount Sinar Hospital
It had been made 1 response to a request for some method which would lead to
more accurate focusing of the roentgen rays on the fise ponts of the Aicnbock
Adamson fields  Prior to this intersecting silh threads had been placed over the
cone 1n an unsatsfactory cffort to locate the center  Wath the present method a
wide cone with a focus shin distance «f 15 mm 15 placed over the portal of 10 X ray
tube The device 1s 5o constructed as to shde over this cone At the edges of this
metal sheet are three small metal hknot's wl ch enat e the device to shide on and off
the cone with ease In the exact center of this metal sheet 1s a blunt steel rod
which extends downward for an addit onnl o cm  thus increasing the focus shin
distance to 20 em  The roenteenologic techmie accordingly 1ncorporates a focus
skin distance of 20 cm among 1ts other [ hysical factors
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In the actual performance of the emlation the child 15 placed in the proper
position and shielded with lead rubber The device 15 placed on the cone  The
flat surface of the device 1s then made parallel to the plane of the area of scalp
under with the p rod 1 the respective haenbock Adam
son pont The x ray tube 1s then locked into position and the device gently re
moved from the cone Thus procedure 15 repeated for each of the five fields

POSSIBLE DANGI'RS OF ROENTGEN RAY EPILATION

EEE-E-

control panels Errors might also follow a change from a greater to a lesser dis
tance without modification of the basic formula It 1s for this reason that a busy
chnic should adopt a single umform and successful techme for all epilations

sequence  The operator should hnow that field 3 1s followed by 1 then 2 then 4
and finally 5 if this 3s the sequence adopted by that particular climc  This detail
appears unimportant but may be of critical importance mn the mudst of an epilation
performed by a student or begmner No epilation should ever be permitted without
supervision unless the student has watched ten and performed at least five epilations
to the complete satisfaction of the mstructor The formula and setting of the
proper dials for the particular techme adopted by the chinic should be checked and
rechecked before each If the i} or h are in daily use
calibrations should be performed at least once a month  The latter insures against
a shift or falling off of dosage at the peniphery of the area under treatment  Fields
should always be measured for each machine 1n use n order to msure against major
1anations 1n dosage at their periphernies

RFSISTANT INFECTIONS FOLLOWING ROENTGEN RAY EPILATION

In a certain percentage of cases the defluyvium may not be complete or remn
fectton (from contaminated hats articles of clothing other children or infected
members of the same family) may occur  In the latter cases it cannot be empha
sized too frequently that the child who has recently experienced epilation should

.. -

every few days or wechs
In those v -t aa ' r o

up
and rechechir stall
present they ch

TICIANS AT NOL Av4NAU L T € PAILIL 114Y UE 1ESUIULIEY 10 U € pertormance of this
techmic and permutted to work on the childs scalp for fifteen to thirty mnutes
daily A sharp pointed sphinter forcr{xs 15 most suitable for this purpose  Small
recurrent patches may respond to appl cations of 10d ne in an effort to produce a
local inflammatory rexcton  If several hatrs repeatedly show fluorescence 1t may
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be necessary to nfiltrate the area with a local anesthetic (2 per cent procame
hydrochlonde) and destroy the hairs wath electrolysis or electrodesiccation, as sug-
gested by Costello

‘ The question of further treatment 1n patients who have already been sub-
jected to a single epilating esposure 1s a serious one  Opintons differ as to the
length of time which should elapse between the first and second exposures  Sic
months 15 generally considered to be a safe penod, although we prefer nine months
to one year The same technics and physical factors are employed  We again
expose the child to a dosage of 350 r  Thesc patients must be followed with ex-
treme care and thoroughness, masmuch as a second fatlure 1s a senous problem
from the viewpont of physical, mental and publc health  Some authontics advise
even a third roentgen ray eprlation, but we believe the procedure too dangerous

Fig 191 —Appearance of the scalp foflowing a propesly performed x ray epilation

If the child has run the risk of permanent alopecia on two successi ¢ occasions, the
rformance of a third 1s suggestine of an imvitation to disaster  Fortunately, we
K:ue never been faced with this problem 1f the necessity arose, we woul
robably attempt to treat the patient with local measures 1nd manual epilation,
regardless of the ultimate prolongation of treatment
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“‘CRITERIA OF CURE

“In the average case, the patient may be considered cured if an
under the Wood filter fails to reveal fluorescence of the hair on two successne
T d a th k interval  This, of course, applies only to the
usual types of tinca capitis produced by fungi which exhibit fluorescence under this
filter ‘The other, and fortunately, rare forms of this disease can only be followed
by mucroscopic and cultural exammnation of the infected hairs It 1s important to
perform similar examinations, also, i the usual cases of tinea capitis

“PUBLIC IEALTH ASPECTS

“A group of dermatologssts in New York outhned a [senies] of measures de-
signed to control subsequent epidemics of tinea capiis These measures, as ad
vanced by Lewis, Silvers, Cipollaro, Muskatblit and Mitchell, are as follows

“I Case Finding ——(a) Tinea capitss should be made a reportable discase  (5) As a
prehmimary step to control an epidemic of ringworm 1t 1s essential to make a eity wide case-
finding survey of all school children, using filtered ultraviolet rays  (¢) The case finding survey
should be repeated every three months (d) The examinng team should be equpped and
nstructed to take matenal for micrascopic examination and cultures when the examination s
made  (¢) When cases are found, a district diagnostic center should be set up  (f) The
aty should appropriate sufficient money for these projects  {g) Cultures should be performed
before the rocntgen ray epilating dose 1s admimistered (k) A pamphlet descnibing ringworm
of the scalp m sumple terms should be gien to every child 1n the school before the examming
team reaches the school

*2 Education of the Public —The public should be reached through the press, from
pamphlets and by the radio In this way uninfected children and their parents may be ap-
prised of dangerous habits or practices

“3 Institutions —Tt 1s recommended that aty wide, complete and periodic mspection of
children who are i institutions be made by qualfied physicans No child 1s to return home
[rom an nstitution unless 1t has been examined under filtered ultraviolet rays  No child should
be accepted for institutional care without a report of freedom from the disease after examina
tion under filtered ultraviolet rays

“4 Barber Shops—(a} The barbers should be told about the epidemic and cautioned
to be on the lockout for lesions on the scalp () The barbers should be prohubited from cut
ting the hair of a child known to have or suspected of having ringworm infection  (¢) The
possibulity of chemical of barbers' 18 to be

“5 Mouvtes and Other Public Places —Children should wear hats as a precaution agaimst
infection 1n public places, such as picture houses, children’s clinics and subways

6 Preparation for Roentgen Ray Treatment —Clippig and shaving of the hair prior
to epulation should be done in the climes at which infected children are treated, or the parents
should be tnstructed to do so  The parents should be warned not 1o take an nfected child to
a barber

' Torment —A oy Raeriaen vwp vphavancn e sk woadalde ‘avdonres m e Trapurte
of cases of ningworm 1nfection of the scalp due to Microsporum audowini  Infection dur to
Mcrosporum lanosum usually docs not require rocmteen ray therapy (4} The Department
of Health should register equipped and propesly staffed climics and qualified physicians for

the treatment of ningworm of the scalp It 15 hoped that the recistration stself will act as a
deterrent to rmproper treatment with roentgen rays

‘8 S d Method of —Ob: of the patient under filtered ultra
violet tays prior to the administration of rocntgen rays 1s an integral part of the treatment,
since 1t establishes the extent of the mfection

*9 Crieria for Cure —It 1s recommended that no child be permitted t6 return to school
until he 15 entirely free from infection At least two examinations with negatie sesults, one
week apart, under filtered ultraviolet rays should be made before the child 1s referred to the
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Boatrd of Health for admission to school A subsequent examination under the filtered ultra
wviolet rays onc month after return to school should also be performed

“Preventson of Tinea Caprtsis —In a community 1n which there are no cases, but in which
the children may come into contact with the mfection, the school board would be well advised
to purchase a Wood hight and have the school nurse instructed in ats use  The children in
the schools could then be periodically examined not less than every three months

FAVUS
Chinical Features

The type of fungus infection caused by Achorion (Trchophyton) schoenleni,
being stubbornly chronic and not self hmiting, may persist for twenty or more years
At times 1t covers much of the scalp, at others 1t remams locahzed for as long as
five years  Because of this stubborn persistence, a single patient may present a
manifold variety of symptoms characterizing all stages of the disease

4 B
Fig 192 —Tawus A Showing typical scutula B Same case following x ray rpilation
(Courtesy Dr W illiam Dobrs )

The esscntial eruption begins at the site of moculation as a very small ery
thematous patch which is wrregular an outline and shghtly clevated  On thus ar
cumsenbed field there subsequentls appear the minute yellow puncta of favus i
the horny laycr of the epdermus  After two wedhs the destructive, almost con
fluent crusts begin to form about the hair follicks  These crusts range from 1 mm
to 1 em 1n size, arc sulfur yellow 1n color, and arc circular mn shape with depressed



h
Infections of the Scalp 333

Fix 193 Fig 194
Fig 193 —Favus 1n 3 6 yearold gl The Jesions are somewhat similar chncally to
sexerc seborthaie dermatitis (Courtesy Dr William Dobes
Fig 194 —Long standing untreated favus  {Courtesy Dr V' Boghosian )

Fig 195 —Untreated, sclf-cured [avus of many years duration The end result 15 cicatrcral
alopecia  (Courtesy Dr William Dobes )
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centers ihe Lalliputian saucers  The crusts, called scutula, appear to be firmly
attached to and mmbedded in the eprdermis Each of these concave discs enarcles
a harr or tuft of several hairs sull long (these haws break off far less frequently
than 1n the Microsporum infection), but lusterless and grayish in color Often
dry, gray oases of hair appearing i the midst of normal, shiny hair 1s the first
danger signal recognized by the patient

When the scutula are removed, and this requires considerable exertion, there
remains a corresponding depression sometimes covered with scrous or blood staned
flid  The hairs which pierced the scutula usually neither break nor spht but they
come out with the Iining of the follicle as a vitreous sheath It requires at least several
weeks after the onsct of the mnitial eruption for the hatrs to show symptoms of infec
tion  The reason for this ttime Jag 1s due to the fact that the hairs have been at
tached instde the follicle and must grow the entire length of the follicle and through
the thickness of the scutula before becoming evident

b 196 Favus showing tvpical scutula  (Courtesy Sutton and Sutton D scases of the
Skin  Oriqinal photorraph by Dr G M MacKec ) 4

In untreated cases the scutula coalesce forming thick gray masses composed of
fungt and ¢pithchal seales When these masses are remosed  they disintegrate into
powder under ordinary finger tip pressure Old cases show small areas of erythema
and pustulation surrounding a few infected hairs alternating with a number of
scarred patches of acatniesal alopecia unesen nidged and irregular 1n appearance
The end result 15 often a scalp with a math eatcn appearance duc to these numerous
patches of cicatncal alopeaa

Difficulties 1n diagnosis occur m prtynasiform cases of favus where honey
colored seales pile up and hide the minute scutula  Such scales must be removed
n order to Jocate the concave duscs at the scalp surface  In order not to confuse



Fig 197 Fasus show g typ cal scutuls 4 Anteror view B Sdeview  (Courtesy Clay
Adams Co )
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these cases with long standing scborrhetc dermatitis and psorasts, 1t 1s also impor
tant to look for infected harrs  All imoled hawrs are not necessarily infected
During the stages of scar tissuc formation, many pale, atrophic hawrs are m evt
dence due to impairment of their nutnition by the slowly cicatrizing scalp

Further diagnostic difficultics may be met 1 cases of long duration where the
scutula are absent and follicles with dull hatrs sur ded by small, infl \
areas resemble the various pyogenic nfections of the scalp  Furthermore, the
penfollicular depressions and 1solated grayish haws with erythema about their
follicles resemble the scars of acne sanolformss  In all such cases, microscopic and
cultural studies are necessary mn order to confirm the diagnosis of favus W hen the
color 15 indistinct n cases where the scutula arc malformed or squamous 1n char
acter, they may be wiped with 1lcohol to bring out the ongmal sulfur yellow color

Early wrniters mahe much ado over the mousey ' odor which they detected
emanating from scalps infected by favus  Apparently some cases have 1t and others
do not

Pathology

The fungus m favus may be found by microscopic examunation of the scutula,
the infected hair shalts and on the surface of the involied adjacent shin Aekorion
schoenlen: grows within and on the stratum corneumn until in contact with a fol
heular onfice 1t penetrates the opening and grows down and imnto the epithelral
sheath and the hair shaft utself  The infection nside the hair ends at the neck
of the hair bulb m 1 group of filaments stmilar to the fringe of Adamson 1n a Micro
sporum 1nfection

The pustules result from the essential inflammatory process when the prichle
cell layer of the epithelium becomes edematous and parakeratotic  Between the
layers of horn which have been so affected the branched mycelial threads arc
located They are composed of eyhndrical elements of various size scparated by
cross walls  Independently sttuated spores singly m chains or 1n clusters are also
found The only alteration mn the cutss 15 1 shght vasculr dilatation and a perivas
cular anfiltration of lymphocytes and leucocytes  As the parasites multiply 1n the
horny layer the edema increases as docs the dilatation and infiltration until super
ficial vesicles are formed (favus herpeticus)

These oniginal vesicles dry out and the discase moses slowly 1nto 1ts next stage
hnown as favus ¢rustosus where the scutula appear as a muxture of mycelial threy's
indn rdual spore< leucocytes and degencrated epithelial cells  The pressure of these
scutula on the epidermms thins it ont to a few remaming rows of atrophied cells
Sometimes the imolved areas of stratum mucosum are destroyed so that eventually
the «cutula rest directhy on the supporting tissue of the corum with subsequent
svascular changes and infiltration by Jvmphocy tes and plasma cells

In advanced cases pressurc on tl e papillary bodies of the derms and the de
struction caused by the imadine parisite result in aImost complete loss of the scba
ceous glnds 1nd sometimes the elastic tissue  Spontancous healng 1s duc to the
fact that the base of each scutulum 15 circumsertbed by 1 wall of lymphocy tes and
Teucocytes that successfully heep nounshment from the myecha and spores caus
ing their dermise Esentually the scutulum 1s separated from the underlying tis
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sue by a band of cells and falls off The filtrate in the cutis then gradually dis
appears and only the scar tissue remains
Microscopic exammation of the infected hairs after imimersion 1n the potassium
hydroxide solution demonstrates the charactenstic behavior of the favic invader
Along the entire surface of the hair there are many air bubbles which disappear if
they stand too long or if the shde has been overheated  Sabouraud gave the classic
explanation for the appearance of these bubbles  In the aerial portion of the han
shafts, there are hollow, shightly wavy hincar cavities which are occupied before their
death by mycehia and spores, and afterward by arr - When the potassium hydroade
15 ntroduced, the air 1s forced to the surface where 1t forms the bubbles al
ready noted and which accounts for the grayness of the hair shaft The fungus in
the scutulum shows many closely packed spores and filaments with a radiating
corona  When magnified many degrees, the mnfected hairs appear to be distinctly
polymorphous  Eppright and McCuistion, reporting a case of endemic favus in
Texas, noted that the Wood filter revealed a dull gray fluorescence of about 60 per
cent of the scalp hairs throughout their length  They also found such unusual
elasticity 1n the infected haus that they compared them to rubber bands
Some confusion mght exist even under the microscope  The mycehal threads
divided 1nto chains of spores also occur 1n endothnix types of Trichophyton, but
these have no sporulated myceha anywhere but in the hair atself, and air bubbles
are 1solated phenomena rather than the most obvious charactenstic  In microid
Trichophyton (g) pseum) there are masses of fung: outside the hair
McCarthy has described the growth in culture of Achorion schoenleum with
great detail  He advises that the paranite be cultured from a section of hair directly
above the root at the source of mfection so that st may be uncontamimnated, since
many cases have sccondary mvaders due to the chronic nature of the discase A
whitish yellow mass, 1regular but smooth like the dnpping from a wax candle,
evolyes from a peptone, glucose, and maltose base, covenng an area 3 to 5 cm 1n
diameter 1n three months  Eventually the surface becomes convoluted and pow
dery and the white darkens to brown The culture twists into folds radiating out
ward from the center toward the lower edges and grows down into the meda,
thereby cracking the agar When the 4 per cent glucose of Sabouraud's media was
replaced by 12 per cent honey, 1t hastened growth perceptibly  On culture mount,
the charactenstic favic chandelier may be seen, as well as large numbers of gigantic
chlsmydospores  Microcomidia and fuscaus are seldom seen and rudimentary old
cultures may undergo white and fluffy pleomorphic degeneration

Euclogy

The Achorion schoenleint was discovered m 1839 by Schoenlen, after whom
1t was named  If we consider the extrafollicular portion of the hair, the fungus is
essentially an endothnx Trichophyton  Howeser, the organism 1s actually an endo-
ectothrix form if we take into account the masses of fung: in the hair sheaths and
epidermus (scutula)  This parautic fungus was first 1solated from the blood of pa
tients wath favus 1n 1926 by Ambrosol and again in 1932 by Louner and Rieff It
has been a disease long assocrated with poverty, filth, and malnutntion which in
vanably accompanies the underpriuileged  Early cases were usually traceable to the
countries of Central Southern and Eastern Europe where muserable conditions
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4 B

Fig 198 —Favus A, Culture showing typical, twisted, comoluted, powdery surfaced
colony B Culture mount showing clasuc favic chandelier €, Culture mount showing gigantic
chlamydospores D Margin of scutulum showing many closely packed spores and Alaments with
a radiating corona  (Courtesy Dr E Muskatblit )

prevailed 1n overcrowded slums  This 1s no longer true  Kentuchy, Califorma,
Georga and Texas have all had cases 1n recent times and the ten cases in Georgia
1n 1918 evisted 1n a famuly which had been in Amenca for generations with none of
the patients ever having been out of the state  For twenty years the Royal Infirmary
of Scotland treated 97 cases following an 1on from the G m 1918,
while there were no cascs reported an the three years previous to that date N

Favus sprends by direct contact with infected combs, brushes, and headgear
Although muce barnyard fow! dogs and horses suffer from related Achorra, 1t 1s not
the human parasite {schoenleini) and therefore transmission from animals 1s neg-
limble  Some believe that an abrasion of some sort 15 1 prerequisite to snfection  In
spite of one reported case in a } month old baby favus rarely attacks the very young
or the very old  When 1t 1s found n old people 1t 15 usually an avirulent remnant
of an earlier actie leston

Ciarocchi examining 5 574 cases in Rome deaided that a perfectly quiescent
focus on the scalp of an aged person may sull be the cause of spread among the
young He came to this conclusion because 1n spite of careful and thorough treat-
ment for affected children and adults, the incidence of favus was just as great after
ten years of adequate care as 1t was at the beginning
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Fig 198, Cand D (Tor legerd see opposite page )

Fig 199 —Infected har (favus) with mycehal threads diided into chans of spores and
numerous large air bubbles  {Courtesy Dr E Muskatblut )
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Therapy

The same therapy 1s recommended for favus as 15 used 1 other resistant cases
of tinea capitis, to induce temporary alopecia by roentgen ray epilation and follow
this by fungicidal applications until regrowth  Cases with advanced changes will
be left with scarred atrichic areas, while improper treatment or neglect eventually
result 1n multiple patches of cicatncial alopecra

Fig 200 —Picdra
A Early stage of invasion of hasr shaft (black p rdra)
B, Later stage of invasion of hair shaft (black p edra)
(Courtesy Dr E Muskatbhit )
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PIEDRA

Clinical Features

Piedra (tnchosporosss, piedra nostras, tinea nodosa) 15 a fungus mfection
limuted to the haxr shaft itself without iy olvement of the adjacent scalp  From one to
twenty-five stony nodules spaced at mtenvals of a centimeter appear along the hair
shaft These nodules vary in size from minute, gutty particles ymperceptible to the
naked eyc, to pihead-sized forinations  “Pledra,” meamng stone, charactenzes the
flntlihe hardness of the nodules which, no matter how small they may be, are easily
{elt between the thumb and forefinger and, when hit by a comb betng run through
the hair, sound like the ratthng of pebbles in a bean bag  The nodules, like nits,
may adhere to erther side of the shaft or form a collar around 1t

Fis 200, C and D

€, \odule of white picdra on hair shaft (low magmification)
D Nodule of white piedra on hair shalt (high magmfication)
(Covrtesy Dr £ Muskatblit )
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Pathology

Under the microscope, 1n 2 10 to 30 per cent solution of potasstum hydroxide,
one discovers that the hair between the hard discrete nodules 1s entirely normal
A buff to hight green translucent strema forms an interrupted sheath along the hair
shaft  Usually 1t adheres to the hair under 1ts cuticle layer by means of an agght
tinous substance caused by the Iiquefaction of the cell s external membrane Less
frequently, st may damage the cuticular layer of the shaft at the site of the nodule
producing trichorrhexs

The nodules of Trichosporum giganteum are formed of spheneal closely packed
cells resembling double contoured spores  These cells are round on the outside of
the mass and rectangular where they have been compressed within the growth
They measure from 10 to 124 1n diameter although many larger, multilocular ceils
are also present  As a result the varying shapes resemble a mosaic pattern  Blasto
spores occur in the hyphal mat but no asc1 or ascospores are cncountered  Gram
positne staphy lococer have been found associated wath the fungus in some instances
and are probably symbtotc mmaders of the mucord matenal produced by the
orgamsm

The 1 richosporum beigeln deselops rapidly on Sabouraud s medium begmning
as a yellowish creamy somewhat most growth and then as st develops becoming
darker dull finely wrinkled and inchned to adhere to the agar

The nodules of Piedraia hortat arc microscopically evident as lincar masses of
rectangular cells with a leneth of 10 to 12x and a diameter of 4 to 7u The mass
of cells contatns large spherscal asc1 (30x n diameter) 1n which there are eight
clonvate ascospores approxtmately 40x n length and 6x 1in diameter  These sco
spores have long (15 to 20) fibform appendages  According to Moore the whole
mass although 1 a sch macroscopically 1s actually ! toa
penthecial structure  The cultural growth is of a velvety dark brown color with 2
hghter adherent margin In time the colony becomes blach

Ftiology

The type of piedra which 1s designated 15 white 15 usually encountered
Colomltia It produces grayish or creamy white nodules which are softer than the
black sanety and usually emveloped with a mucord substance  Another predra
caused by a different fungus Predrata hortar 1s known as black and 1s charagter
1zed by hard black and bnittle nodules along the hatr shaft  The white species has
been reported from South Amenica wath additronal examples from Central Europe
England and even Japan In 1939 Rneedler found 311 out of 1 120 school chil
dren in South S1im nfested with piedra It was onginally noted in Colombia
where 1t imvolved the long hair of women who take their shimpoos 1n stagnant river
water and then apply a heavy mucileinous grese for hurdresan,, pusposes  kneed
{er s study indicated that the use of ol was ummportant n the desyelopment of the
disease m Siam  In Brazil at is seen cluefly 1 youngsters who use a cactus o1l as
a hair pomade  In Brtsh Guana the disorder 1s attributed to a milky white water
as 3t 15 not encountercd amone natives usin a brown poat bush water  Although the
disease 15 pnmanly encountered m the tropics 1t has been obsersed 1n Europe and m
the temperate zones
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Fig 201 ~~Culture of T bergel: showing creamy finely wr nkled colony (Courtesy Dr E
Muskatbl t )

o B R o SIS

Fg 202—Culture of P hortar with sehety dark brown surface  {(Courtesy Dr E
Muskatbl t )



344 The Scalp in Health and Disease

The parasite responsible for white piedra belongs to the hyphomycetes group
called Trichosporon giganteum by Unna in 1893, Trichosporon granulosum by Ota
1n 1928, and 7 nichosporon minor by Leao in 1940 At present, the preferred name
18 Trichosporum giganteum  The member of this group encountered most fre
quently 1s the Trichosporum bergelu, as 1t was tenmed by Rabenhorst in 1902 Al
meida classifies predra as follows white European picdra (piedra nostras) responst
ble for nodules on the mustache, rarely the beard, due to T begelu, T ovotdes, and
T orale, white Japanese piedra similar to European piedra and also caused by a
special vanety of Trichosporum, white piedra of the New World (Colombia, Brazil)
due to a Trichosporum, Amencan blck predra, affecting haurs of the scalp, avilla,
and beard and due to Piedrata hortar

Fig 203 Tig 204
Figs 203 and 201 —Nodule of black p edra on hae shafe  (Courtesy Dr E Maskatblit )

Therapy

Thorough shampooing with tincture of green soap followed by the daily apph
cation of a 1 2,000 solution of bichlonde of mercury has been recommended  Shav-
sng the scalp first and then applying the bichlonide solution or a 3 per cent ammont



Fig 205 —Blastomycosis 4 Extensne and destructive case imolung face and scalp
margin  (Courtesy Sutton and Sutton  Diseases of the Skin  Onginal photosraph by Dr J
Butler )

B Blastomycosis m an anfant  (Courtesy Sutton and Sutton  Diseases of the Skin
Ongmal photograph by Dr ] Kessler )

\
Tig 206 —Cocardiowdal granuloma of the scalp  (Courtesy Dr F Reuss )
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ated mercury owtment 15 responsible for a more rapid therapeutic success  The
Siamese children who allowed their heads to be shaved were rapidly cured and the
athers responded favorably m time to shampooing with red mercunc odide soap
Rneedler attempted to find a sohent for the nodules but was unsuccessful  The
author suggests prelminary sponging of the hairs with carbon tetrachloride or ether
acetone mixtures to remove some of the more looscly adherent nodules  Some of
the wetting agents and emulsifiers should also be effectv¢ 1n loosening the masses

SYSTEMIC FUNGUS INFECTIONS

Occasionallv a systerme fungus mfection may molve the scalp  Actinomy costs
and blastomycosis may mvohe the scalp or cramal bones by direct evtension, 1
coccrdioidal granuloma may affect 1t as an acute or chromc process and even sporo
trichosts may occur as a primary or dissemunated cutancous nodular lesion on the
scalp

2 ANIMAL PARASITFS
Pediculosis Caprtis

Pediculosis capitis 1s the only ammal parasitic disease 1involving the scalp with
any degree of frequency The causatne organsm 1s the head louse Pediculus
capitis It 15 about 2 mm lone of a rather slender shape and a gray color marked
with black spots on the border of the abdominal sezments It mnhabits the scalp
especially 1n children of both sexes and in v omen of questionable cleanliness

By their bites hice cause severe 1tching scratchine and excoriations  but these
svmptoms may be altovether absent 1n some indiniduals  Without proper care these
lestons become infected and the stmple crusted papules are superseded by impetigt
mized vellowish crusts adherent to the hur  In severe cases the patient may dexvelop

Fg 07 Pedeculoss capts 4 Ped culus capss B O al shaped egg co nmonly call d 2
nt cemented to a har  (Courtesy NMcCarthy D scases of the Har)
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Fig 208 —Alopecia ard pyod to pediculosis capiis  {Courtesy McCarthy
Discases of the Hair )

Fig 209 —Impetiginized dermatitis of neck and upper back m assocation with pediculo
51 capitis  In all instances of impeugo contagiosa of the face neck or back, the scalp should
be examined for pedicul and eggs  (Courtesy Dr Frank Combes )
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folhculizs and abscesses of the scalp, pyodermatits and adenitis at the nape of the
neck and the lateral cervical regions, and eczematizition of the nape of the nech, the
ears, and the face  Impetigo contagiosa of the face 1s often assoctated with pediculo

sis capatis, and the scalp should always be examuned 1n these cases

In a social environment of absolute neglect, the head of some indnduals may
be found to be covered as with a cap formed by hairs studded with mnumerable eggs,
teeming with lice, matted together by mnfected crusts with a nauseating odor, the
underlying scalp 1s bathed 1n pus  These extreme cases are designated by the names
of trichoma and phca polomca

The decp follicul and at observed iy m
fected cases of pediculosis capitis may leave a patchy cicatricral alopecta  The sec
ondary pyodermas of the nech have been known to lead to anema, cachevia, and
generalized infections

The lesions of pediculosts of the scalp begin and predominate i the ocaipital
region a prurstus or :mpetigo Jocalized at this pomt 15 suggestine of hee and these
should be searched for, 1respectnve of the age or social standing of the patent  1f
they are not readily discovered on parting the harr eggs may be found appeann,, as
white or graysh oval grams stuch to the hairs 1n more or less considerable num
bers The eggs mature 1n three to fourteen days  They can often be moved up or
down the hatr shaft (ke tight rings on a curtain rod)

Vanious local remedies are of value in the treatment of pediculosis capitis
Furst 1t 15 necessary to remove all sources of infestatron and observe routme meas
ures of cleankness Personal combs brushes and hats should be disinfested, al
though the organism 1s pmanly found in the scalp  Pediculicides of value mnclude
DDT esther m powder form (5 per cent, applied daily for two wecks) or as an

d

Icoholic solution benzyl b (10 per cent), b {2 per cent)
and DDT (1 per ccnt) apphcd nt night, washed out 1n the morning and reappled
within a week He ane n form (hwell) 1s also cffectine

after one or two applications The old petroleum cap consisting of equal parts
of kerosene and vegetable o1l 1s effectine when apphed overnight to the scalp 1n
turban fashton  Other effectne applications include acctic tincture of larkspur
equal parts of xylo! and petrolatum laury] thiocvanate (25 per cent) i petrolatum

keep in scalp for ten days) and tincture of Cocculus ndicus (33 per cem)  All
applications should be followed by scalp nnses of undiluted vinegar (for two hours)
29 ovder do Joosen she egor 50 thet theve remoe sl may be completed by mewssof 2
fine toothed comb or forceps

Scalnes

This disease rarely snvolves the adult scalp and 1n fact 1s a very unlikely cause
of am lesion above the neck kne  In infants the rtch mite occasionally insades the
face and even the scalp (uncommonly)  The kesions are papulopustular in appear
ance and respond to the usual antiscabietic measures

Onchoceraiasts
Another anumal parasitsc infection of the scalp 1s onchocerciasis a filaral dis
case which 1s charactenzed by subcutanrous nodules ocular imolement and var
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10us disorders includ: lephantiasis  The lesions may also appear on
the scalp as firm, elevated, panful, and occasionally suppurative tumors in which
the worms (Onchocerca voliulus) are enclosed

Fig 210 —Onchocerciass  These tumors contam mucrofilarae and are almost always
located on the head  (Courtesy Sutton and Sutton Discases of the Shin  Ongmal photo
graph by Drs Strong, Sandground, Bequaert, and Ochoa )

Loasis

Lotass 15 another filaral disease which may produce similar tumors (calabar
swellings) 1n the scalp  These tumors arc graysh white i color with a soft, orange

colored center The mlcroﬂlanz\c may mvade the skn atself, producing pruntus,
lich

cczema, hy osis, ach and atrophy
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CHAPTER VI

SCALP DISORDERS OF PSYCHOGENIC ORIGIN
(PROVED OR PRESUMPTIVE)

The psychosomatic aspects of scalp disease are many and vaned There 1
scarcely a disorder myohing the scalp 1n which the psyche fails to play some role
Our evennday conversation 1s replete with expressions and slang phrases relevant to
the scalp and hair fall  Dale Carnegie sad, “Just when we're free to enjoy our own
lesure, and ought to be happrest, that's when we begin to wonder whether we're
getting anywhere in Ife, whether we're in a rut, whether the boss ‘meant any-
thing’ by that remark he made today, or whether we're getung bald ™ The cause
of specific types of hair loss may not be psychosomatc, but the latter often becomes
of ymportance subsequent to the deselopment of alopeaa Esen in those mstances
where hair loss 15 not the bodily expression of psychic tension, 1t 15 important for the
physician to understand and correct panying ! disturb Some
form of mental catharsis 1s often of great value 1 the treatment of the prolonged
and sesere types of alopecia  The physician must help the patient to express his
fears and wornies and brmg them out into the open  Reassurance of the disturbed
patient with alopecia 1s often a positive therapy

The psschosomatic aspects of medical practice are carefully summanzed 1n the
Merck manual  According to this presentation,

“ Psychosomatic 1s a relatnely new term, comned 1n an attempt to re
untte 1n medrcal thinking these nseparable components, psyche and soma
that have somehow suffered an artsficial dichotomy  In a himited sense, a
psvchosomatic disorder 15 one that can be analyzed and understood only
when psychologic as well as physiologic factors arc taken into considera
tion The functions of the nerious system are umitary and integrated,
and while we are accustomed to the concept of voluntary and involuntany
nerve reactions we are hot as yet adequately ndoctrinated with the fact
that a psychic parallel exists namely, conscious and unconscious ideation
We accept various derangements of the inyoluntary nervous system as nor-
mal accompaniments of conscious fright and worry, such as examnation
period anorexsa diarrhea or vomiting  But we are not oniented to the
idea that unconscious emotion wliuch by its sature 1 chronie, may evert
Jong continued stmilar effects  The fact to be assymilated 15 that eveny
psychic tendency, 1e all psychic energy sechs adequate bodily expression

“Nineteenth century medical thought was dominated by the concept
of cellular disease as leading to structural alteration and thus to physio-
logic or functional disturbance  This 1dea has become modified 1 some
situations namely, essential hypertension and vascular disease  Here, 1t
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appears that functional disturbances result m cellular disease and struc
tural change Now there 1s a concept that psychologic upset may some
tunes antedate and cause functional imparment which, 1n turn, may pro-
gress to pathologic changes in the cells As yet we do not understand the
functioning of our bramn as 1t recenes retawns, and later reactivates m
pulses transmitted to 3t from the ensironment, through receptor organs
such as the eye and ear However, that these external mpulses result m
a more or less permanent functional alteration n the cellular structures
within the bram cannot be questioned To what extent internally ongt
nating nersous impulses reaching somatic cells can alter the latter 1s a
question still to be answered

1 ALOPECIA AREATA

Clinical Features

Harr loss 1n round or oval patches with sharply defined margins 1s known as
alopecia areata The seemungly nomnflammatory patches may be as small as a
few mullimeters i diameter or may spread to mclude the whole scalp, eventually
falling into the category of alopecia totals The onsct of the disease 1s so rap:d
that the completely denuded plaque may appear overmght with the lost hairs found
m a heap on the patient s pillow 1n the mormng  There are usually no warning
subjectine svmptoms although some persons vaguel, recall a shght 1tching, stnging
or burning sensation, while another group complams post factum of neuralgic head
pains or severe headaches preceding hair fall

The area which has been freed of all of 1ts hair presents a whitish soft, satiny

surface somewhat smooth as pared to the ¢ flected shin  In only
very rare cases 1s there a trace of a rosy hue Pressure on the plaque with the
finger often leaves a temy y mnd d the presence of shight edema

When pilocarpine 1s injected, however the cntre scalp sweats except for the in
volied region where obviously a dysfunction of the sweat glands has developed
Abso the applhication of wntants on the affected portions causes far less reaction
than on the normal scalp At times the follicular ostia are visible on the smooth
surface and n rapidly spreading cases minute black points may be seen where
the hairs have broken off at shin level or where there 1s a small heap of cortical
cells and granules of pigment the last vestige of the diseased follicles effort to
fuuction normally

The course of the disease 1s extremely varable Esther the hair loss 15 1n

or 1t cxtends peripherally from a comt swod pateh for two or more

weeks until it reaches maxumum imolvement It may never progress beyond the
boundanes of the onginal plaque, or several areas may develop symultancously or
at rrregular intenals on distant or adjacent sites  The denuded patches may touch
at the borders but they never actually coalesce being individually defined  Cases
of penpheral expansion however may mualie the confluence of sexeral patches

The circumsenbed denuded arcas mas occur at amy site on the scalp  Sabou
raud and Laller found that 50 per cent of therr cases occurred in the oceipital
region Ciarocchi reported the same percentage for imolvement of the marginal
regions as well as on the back of the neck and behind the ears  MecCarthy dis
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Fie 211 \lopraia areata 4 The pniman plague of alopeaa areata, regulatly oval
inoutline B \nother pnmary plan ie of alopeeia areata showing a fineerlike extens on  More
often, a new and distinet plague mikes tty appearance ¢ Another fairly typical primary
plague (courtess Clas Adams €o D The anount of hair lost in four months after gradual
extension from the primany plague (A 8 and D courtess McCarthy  Daseares of the Hair
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covered that a third of his male patients developed therr imtial patch in the beard
or on the nech but that only 50 per cent of these showed scalp insoliement three
to four weeks later

In some cases, months and even years may pass without change and then sud
denly a new patch may form whle the old one has recovered its normal growth
Even old plagues subsequently producing Iuurious hair may be reaffected onc or
more times  Schmidt mentioned mme cases of alopecia areata which reoccurred
regularly 1n September and March of succeedmg ycars, while Smuth reported a
case of alopecia areata imolving the vertex and the center of the scalp which
repeated 1tself every September or October for five years and was of two to three
months’ duration The configuration of the hair loss was practically identical cach
time, and regrow th was complete in the intenm

Walker and Rothman, 1n their valuable statistical study of this disease, ana
lyzed 1ts course in 120 patients who suffered from alopecia areata from five to
thirty six years The wnters were able to follow the course of their imolvement
for an average of fourteen years They found that the duration of the mmtial attach
was less than s1x months for onc third of their patients and less than a year for
one half  The incidence of relapse was hagh, being 86 per cent for all the patients
observed and 100 per cent in patients observed for twenty years or more QOne-
thurd of the 120 never recovered from their initial attack

The hatrs surrounding a bald patch which has reached its natural himits are
always normal and therefore not easily removed If, however, the disease 1s stall
m s active phase and engaged 1 spreading with an ever mereasing radws, the
long hairs with their ghstemng root sheaths may be pulled away without effort
Other hairs on the margin of the imohed area become fragile and breal off, leav
ing many short hairs from 02 to 03 cm 1n length and of a charactenistic shape
On emilation, or after spontancous fall one sces that the scction of the hair shaft
within the follicle 1s pale, atrophied, and shrunken, termiunating 1n white, pointed
bulbs The nonatrophuc, fully pigmented section above the surface of the scalp 15
considerably broader, gning each hawr the appearance of an Indian club or an
exclamation point  This 1s accentuated by the frec end being thickened beyond
normal, because of a dissociation of the shaft  Haurs of this description may also
be found among perfectly normal hairs at the margin of the denuded plaque They
digappear just as soon as the expansion pertod has been cheeked and are of prog
nosuc value

The haws duning regrowth alio follow a characterstic course They first
reappear as soft down the vellus hais of infancy  This 1s replaced shortly by a
new growth of hatr which 1s thicher and healthier but usually sull lacking 1n pig
ment, and this crop 1s further repliced by a darh, entirch normal regrowth  The
second stage with its alternating patehes of white and dark hur reminds one of the
coat of a picbald pony

Regrowth s not of cours ncvitable  Mans extensne cases scem to be
scurmble  When the patient has been totally bald for many years beginnme with
childhood the scalp on examination 1s found to be so lnose that w resembles

dermatolvsis with ats shin and unde tlving tissue eass to prck up and even to fold
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4 B
Fig 212 —Alopecia areata—tvpical hairs

4 Atrophic dead hairs (cheveux caducs of Sabouraud)  The hair to the left has a drv
bulb (bulbe sec) and the ene to the night has a swollen bulb (bulbe plein)

B Exclamation point hars
(Courtesy McCarthy  Discases of the Hair )
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c D

Fig 212—C Black point seen occasionally on well-cstablished plaques of alopecia
It 15 composed of a mass of cort cal cells and granular p gment—here sull attached to an
atrophic hair

D Cheveux en forme depis  Atrophic broken hairs whose acrial portion reminded
Sabouraud of cars of corn (ép s)

{Courtesy McCarthy D seases of the Hair }
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Fig 213 Fig 214
Fig 213 —Drawing of an exclamation point hair from a patient with alopecia areata

Fig 214 —Drawing of cheveux en forme deps (ears of corn) from a patient with
aloptoia areata

A B

Fie 215 Mopeaia areata 4 Muluple single and confluent patches  The pigments
tion 15 dur 1o the local application of phenol B Typ cal rrerowth of white hair 1n patches
of alopraz azeata  (Courtesy Dr % Boghoman )
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over Alopecia totalis 1s lihely to follow this condition when many patches have
developed simultaneously or rapidly followng one another, and regrowths tend to
fall out again and again  If there 1s only the etension of one plaque, the prog
nosis 15 far more hopeful  If the ymtial moliement takes place after rmddle age
or 1s of unusually long standing, atrophy of the hair follicles may occur, resulting
n permanent alopecia

An unusual, symmetrical form of alopecia areata beginning 1n childhood was
observed and described 1n ancient times as “ophuasis,” because of its serpentine
character (ophis — dim Greel, snake) A bald area begins at the ocaiput and
progresses 1 dual bands 50 to 75 ¢cm wide abave each ear, meeting on the brow
Lke a victor’s wreath of laurel when the extension 15 complete  Olften the alopecia
1n these cases 1s self imiting before encircling the brow  The ophiasic form 1s rarely
cured, for even though regrowth 1s mitiated, there are always successi e relapses

Differential diagnosss 1s not at all difficult since the climcal appearance and
rapidity of onsct of alopecia areata are always so charactenstic  In 1ts stage of
pale colored regrowth, 1t might be confused with vitiligo except that no story of
hair loss 1s entailed in the latter discase  The vartous fungus infections of the scalp
are eastly distingmished from alopecia areata by their usual occurrence 1n cinldren,
the scaling of the patches, bnttle and broken harr shafts, and occasional inflamma
tory changes No exclamation point hairs are found, and the patches fluoresce a
bright green under Wood s filter mn the majonty of these cases  Microscopic exam
nation of the scales and hairs, plus cultural studies complete the differential find
mgs  ‘Black dot” ringworm 1n children due to endothrix Trichophyton infection
may be remimscent of the mnute black points 1n the follicular onifices of alopecia
areata duc to the retention of brohen off hairs  When these are epilated and
studied, the diagnosis 1s immediately apparent Any confusion which may ansc
from asymmetrical scaly patches of pitynasis steatoides may be dispelled by obser-
ing the fatty phases of the disease and by contrasting its very slow and gradual
onset without alopecia with the mitial overmght hatr loss associated with alopecia
arcata  Early patches due to syphilis are never so sharply defined as those resulting
Irom the disease under discussion (see page 274)  The scalp has a mangy, moth
eaten appearance and the remawing tufts of haw lach their normal Juster A
} h general ¢ and 1 studies will el further
I_rbspuc of this obvious difference, 1t 1s sometimes difficult to reassure patients not
that they do not have syphilis but that the patch will not be taken for syphilis by
the general public  This morbd fear of public opinion can become so exaggerated
that 1t develops 1nto a trichopathophobia  The follicle free, atrophic patches of the
vanous cicatnaial alopecias are eastly d from the | Hy normal
smooth shinned areas of alopecia observed 1n alopecia areata

TPathology

Wihule the cuolomic mterpretations of the pathologic findmgs vary excessinely
the sections themselves are not contradictors  Exen though ervthema 1s not ap
parent to the naked eve 1n alopeain areata under the microscope there are clearly
observable inflammatory  chianges both in the papitlan laver and 1n the conum
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Fg 216 —\lopcaa total s

A Total slopecia 1n a Japanese g 1l

B Extens e alopec a areata with 1solated tuftsof bar
(Courtesy Dr E Mandelt }
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Small round cell mfiltration may be observed accompanted by mast cells and larger
phagocytic lear types both p and per In more ad
sanced cases, the infiltrates are located even 1n the bands of sclerotic tissue with
the sebaceous and lymph glands shghtly dilated and coated with thus cellular infil
trate, some of which contain thrombr  Levy Franckel, using a capillary microscope,
could find no capillaries left in the bald areas and, even after regrowth, very few
Sab d and M Yy i many years apart, agreed on the character
of the nfiltrate, only Giovannim found leucocytes, and Unna reported lymphocytes
present as well as mast cells

follreul 1

Tig 216 —C Extensive alopecia arcata
D Anterior view of same patient
(Courtesy Dr V Boghosian )

McCarthy calls attention to his findings m sections of early plaques which
show a double row of hair 1n each occupied follicle While the upper hall holds
2 hair about to be expelled the lower half 1s attempting to reproduce a new lanugo
har  This iherent desire to regencrate hairs by the follicle 15 demonstrated by
epithehal sprouts and nodes laterally prohferating from the follicular walls  This
compulsion to resume its proper physiologic function continues even after the
denuded patch has appeared, accounting for the heap of sebaceous matenal and
epithehal cells emptied at the follicular onfices, the mmute blach points which are
sometimes seen on the otherwise white, satiny surface  Bald plaques of several
weeks' duration present a thinned epidermis devoid of pigment in the Malpighian
layer of the surface eprthehum and only one third to one half the number of fol
hicles usually observed on the normal scalp  The regrowth of ight or white hairs
indicates that pigmentary dysfunction has also affected the pilary apparatus  The
follicles that have completely disappeared are replaced by a longitudinal band of
sclerotic connective and clastic tissue
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B

Fg ?17 A4 Tie marynal ojhase type of al prca areata extenlng n a zone
sround the entre s alp  (Courtesy McCarthy D scases of the Har )

B The oph as ¢ type of alopec 2 ar ata w th reyrowth of wh te har  (Courtesy O Dono-
van  The lar
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From his histologic obscrvations Sabouraud suggested that a decp scated
nflammation about the hair papillac interrupts the nutrition of the hair follicles
at first 1nterfering with normal growth and later leading to an atrophy both of the
follicle and the hatr 1tself  Walker and Rothman bel cve that the unknown causa
tive factor was responsible for the scparation of the hair from 1ts papilla wathout
howeser, p ly d the epithelum  They stress the pont
that the mam pathologic ph 1s a disturbance of the adh e of the
hair 10 1ts base and that the site of the attack of the prec pitating 2gent must come
at the junction of the germmnatse epithehum and the har itself  These writers
pomnt out that 1n 1ts carly phase at least alopecia areata resembles postinfectious
alopecta and temporary x ray eplation  OF course regro vth m the latter two 1s
entirely normal and no pigmentary change 1s part of their chimcal pictures

-
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Fg 21B_Alopeca arcata advanced stage

Note the absence of har foll cles wth

th ckened walls and narrowed lum na d latat on of deep vessels and well marked nflammatory
sfiltrate about folf cles and sweat gfands  The support ng t ssues and glands are apparently
normal  The ep desm s 1s atroph ¢ {Courtesy McCarthy  H stopatholomy of Sk n D seases )

‘The demonstrable changes n the hair shaft 1tselfl begin with a nodular swell
mg resulting from the dissociation of the cortical edlls and followed by a lessening
of the adherence between cells  For these reasons the hair 1s capable of sphitting
both longitudinally and lateralls eventually brealing transversely perpend cular
to 1ts axis at tle pont of nodular abnormality  The ends of the broken hair arc
frayed due to the lengthwise splitting presenung the usual appearance of trichor
thexis  The lower part of the hasr shiinks in d am t r as1t atrophies insolving the
bulb which becors es dry wh te 1nd pointed
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Etiology

Alopecia arcata 1s found equally i both sexes  Sabouraud 1eported 130 males
out of 200 patients, and Brown’s 135 cases included 59 per cent of the male sex
Walker and Rothman’s 230 case hustories proved equal frequency n both sexes

Any age may be victimzed, but there seems to be a greater incidence 1 the
first half of the lfe span  Esghty four per cent of Walker and Rothman'’s patients
developed their bald plaques before the age of forty Fifty five per cent of Brown's
cases were under twenty one and, of these, 31 per cent were no older than ten
When the onset occurs before puberty, the course of the disease 1s more severe, and
twice as many 1n this group eventually develop alopecia totalis  Irrespective of the
date of 1ts onset, 75 per cent of all persons suffering from alopecia totalis remam
without hair all their hves

Inhentance as a factor to be consuidered 1 1its ctiology has been discussed by
many Brown could trace the disease to forefathers in 28 of hus 135 patients and
Sabouraud found 40 out of 200 It often occurs 1n several members of one famly
Hendren recently reported a case of identical alopecia areata i monozygotic twins
11 year old boys Both exhibited a small patch of alopecia areata on identical
locations on the nght side of the ocaiput, measuring approximately 2 by 075 cm
Below cach strihingly similar area there were three smaller regions of thinning
hair but no complete loss except n the primary plaque It 1s interesting to note
that the time of onset was Likewise identtcal

Walker and Rothman complain of the lack of experimental and statstical
study of alopecia arcata through June, 1950, and belicve that this 1s the basic
reason for lack of hnowledge concerning its etiology  Actually, 1t 1s true that
there 1s a pauaty of collated ! from fic v m this field
but there 1s biterally no end to the number of case histories whose analysis con
tributes to an accumulative body of evidence that multiple factors account for
the cuology of alopecia areata  Both McCarthy and Montgomery unable to
classify each case under a single, over all category, assume that the discase 18 a
symptom complex with varymng causatton but simiar chimcal features  Sabou
raud stated cymeally that every observer can find a proportion of cascs to con
firm his own particular theory ™

The causatne factors seem to be, i arder of their umportance, ncuropsy
chogente microbic, and toxic  Since more than 50 per cent of all recorded cases
show no demonstrable physiologic abnormality whatsocver 1t seemed logical to
probe deeper anto the history of the patient and to uncover causatne or pre
cipitating factors that do not meet the eye in the course of routine chincal exami
naton Robinson and Tasker pomnt out that one important hypothess which
persists through the years 1s that which hinks alopecia arcata with nervous sys
tem dysfunction  Chmeal descriptions of such cases dunng the past hundred
years tend to repeat certan charactensuic words  worry ™ fatigue” eme
tional shock” anwiety,” ‘fear and mental overstrain’  Such terms would
seem to indicate that psychogenc factors are more mportant than physiologic
ones
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Fay, in operating to relieve pam i a case of deep carcnoma of the nech
and face, severed the sensory and sympathetic nerve supply to the hawy parts
of the head without affecting har growth  Even with the first, second, and third
dvisions of the trigeminal nerve, the glossopharyngeal, vagus, and p roots
of the second, third, and fourth cervical nerves no longer functioning on behalf
of the scalp, alopecia was still not forthcommng This would seem to indicate
that so far, at least, there 1s msufficient proof that cramal nerve traumatism 13 a
major factor among human beings

With his experiments on cats, Max Joseph reported findings to support the
trophoneurotic theory He destroyed the second cervical spinal ganghon, and,
from five to twenty seven days later, alopecta simulating human alopecia areata
was observable about the ears Beeson and Pichett repeated Joseph's expeniment
and obtained like results 1 only one third of the cats operated upon Moelll
tried 2 bilateral removal of the spmal ganghon 1 cats and produced a sym
metncal alopecia, while Moshalenko and Ter Gregonantz recorded ke results
m dogs as well as cats These results were flatly dented by Auburn in 1932 who,
alone of the experimenters, operated on a suffictent number of cats, 117, to come
to any scientific conclusions  After removing both the ganglion and the periph
ery of the second cervical nerve roots, there were changes noted 1n only 17 cases
With this hmuted response, he felt that no speafic trophic action was capable of
bemng proved and that probably these nstances consisted of partial alopecia and
uleeration following trauma duc to a hypersensitiaty of the affected areas
Wnght, also, sectioned the posterior roots of the second cervical nerves of both
cats and rabbits and was unable to provoke alopecta Smce no results were
forthcomung after all the nencs to the scalp were severed, he suggested that the
disease might be due to vasomotor changes rather than to a strictly nervous snflu-
ence Schmudt believed that his nine recurrent cases of alopecia arcata were the
result of a type of artertal spasm due to malnutnition of the terminal artenes

On the other hand, the hypothesis that alopecia areata 1s due to functional
or psychologic disturbances of the central nervous system 1s constantly supported
by climical observations and the literature 1s replete with reports of emotional
nstability associated with alopecia areata  Psychogernuc factors are reported in
many cases as the preapitating cause of an attach which subsequently subsided
when the emotional problem was solved  There have been many cases comnaidental
with busmess failure, the death or departure of a beloved person, and the ordeals
of getting marmed and dnoreed

An interesting and somewhat typical case 3s that of a marine engineer
chief of an important ship  Wlule anchored 1 port, he was off duty and asleep
when one of his assistants through neghgence allowed the ship’s boiler to burst
The chief with great shill and cost, d a p y repair Job

which brought the ship safely mnto its home port  He expected to be greeted with
praisc for his enmineering ingenuity but nstead was suspended from his position
because he was held responsible for the character and ability of his subordinates
With more than twenty vears of distinguished senvice on his record, overmght he
found himself 1n a state of disgrace which he considered wholly unjust  An egg
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shaped plague of alapecin areata on the hairy portion of the scalp posterior to the
left ear appeared simultancously  Subsequent clearance of hus name did not result
n regrowth

The mechanics imolved 1n psychogenic or functional disturbances of the nerv-
ous system 1n the causation of alopecia areata arc probably duc to the mnterruption
of normal nerve mmpulses to the hair papillae  These abnormal smpulses are
thought to act through the endocrines or sympathetic nervous system with resulting
alterations of the nutntional balance of the hair papillac  The assocation of alopecia
areata with neurodermatitis as reported by Robinson and Tasker may be consid-
ered additional chinical evidence that a functional disorder of the nervous system 1s an
etiologic factor  Closer obsersation of patients suffering from either neuroderma-
titis or alopecia areata may reveal a more usual association of these two dermato-
logic disorders than has been noted to date  Becher and Obermayer believed that
the madence of nenvous trauma 1s rare in alopeaa areata, but Peck seriously
doubted whether all their cascs were studied to rule out emotional factors m their
ongin as not all emotional conflicts are brought to the surface i an ordinary med:-
cal interview  Pech recorded four typical cases which indtcate that alopecia areata
may be the imtial symptom of a generalized neurosis A 32-ycar old woman lost a
patch of hair I mm 1n diameter  Claustrophobia and nausea 1n public were fre-
quent concomitant features  DPsvchotherapeutic interviews ended her neurotic
svinptoms altk: h the precise of hair fall was not explained durmng
the study except that she had a fear of having her hatr handled or cut by a barber
A 37 year old male high school teacher with a large famuly and an obviously emo-
tional and unstable nature, jomned the army because of feelings of gwilt  Once
ducted he was alwayvs on sich call  Fmally, in North Africa, he was subjected to
an arr raid during which he went wild with fear, runmng about the court of the
hotel ke a madman  He fdl and cut hus hédad agamnst a column and by mormng
was completely bald at the traumatic pomnt  Another soldier, a perfectly stable
person was caught in a cellar duning a rard A shell penctrated the shelter, falled
to «xplode rolling and shidding along the floor until 1t Iut the wall The man was
paralvzed wath fnght and by the nest day his hare had fallen out an patches all
over his head  Traumatic symptoms of anxicty developed simultaneously and he
was subsequently hosprtalized  Pech’s fourth case imolied a feeble minded girl
whose alopcaia preceded a marked anxicty neurosis

In summartzing his findings Peck concluded that alopecsa areata does app(tnr
as one symptom n the opening phase of a neurosis  The first and last were asso-
ciated with chrome anviets while the two soldiers suffered onsct at experiencing
a sudden and, what was for them an overwhelming fright  In the case of the first
<oldicr, the mechanism scems clearh to be that of a conversion symptom, which
may also be the explanation of the sccond soldier’s alopecia since conversion symp
toms are frequently met with in the ordinan case of traumatic ncurosis and anxtety
hystenia I have seen many similar instances

Montzomen also postulates that among the middle wzed the discase follows
ohscure disorders of the nervous centers due to unusual excitation whether sudden
or pmlnngrd A large number of patients he admits scem to present cases of in
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disputable neuropathic ongin  He hsts as causative factors blows on the head,
nervous shock through fright or great or long lasting anxtety and grief, traumatism
of other regions than the scalp, and prolonged confinement m close quarters
Anderson states that alopecia areata 1s apparently a reaction of the body to
stress, with the hair as 2 target area and probably occurs i 2 to 3 per cent of the
general population  He observed an incidence of 2 per cent among 15,000 hospital
outpatients over a five year period In his senes, the most frequent precipitating
factor was either mental shock or acute anxiety, which 1 almost 25 per cent of the
cases preceded the onset of alopecia by a few weeks In 60 per cent of his male
patients the imtial plaque was in the oceipital region whereas m females 1t was
frontovertical
There are many writers who still present the case of a parasiic agent  Even
Walker and Rothman in their statistical report consider the possibihty of a micro
orgamsm  They pomnt out, as does Montgomery, that those cases which begin as
small comn shaped areas of baldness, spreading peripherally mn arcular lesions, re
semble the destructive work of parasites Theyv present the hypothesis that the
microorganism might possibly be one of the many unknown viruses  Epidemics of
alopecia areata m schools and orphanages, if correctly diagniosed, would seem to
add weight to this etiologic concept Bowen discovered 63 out of 69 children af-
fected, Fox recorded the meidence among 21 girls between the ages of nine and
fourteen, while Davis reported an epidemic of smaller than normal, denuded
plaques 1n an orphanage which mvolved 174 out of 300 inmates and five months later
there were 42 others affected The epidemic’ was cured by vigorous antiseptic
treatment and 1solatton  Davis thought 1t was not parasitic 11 ongin but rather
the result of rubbing and mass suggestion  Sabouraud, reviewing these cases of
mass occurrence of the disease, decided 1t was symptomatic alopecia in patches
caused and preceded by impetigo
In the nineteenth century, cultural studies of the hair follicles of the affected
arcas yielded sarious micrococct mucrobamillh and Welch’s Staphylococcus epr
dermudis albus  Vaccines were made from some cultures which seemed to cultinate
orgamisms successfully, but their use proved entirely ineffectual  Sabouraud 1inject
ing the microbacillus in calves, rabbits, and guinea pigs, was unable to preduce
alopecia arcata 1n his animals  All scientific studies have failed to support the con
tention that a mucroorgamism may even be held partially responsible for this dis
order The avgument sometimes advanced that several cases 1n onc family prove
the eustence of a parasitic agent 1s imald  Such occurrences, which are rare, arc
much more Tikely to be added evtdence o} a neurotic or hereditary factor
In 1932 a different etiologic theory was propounded from Helsingfors by
Cederberg  He claimed that he discovered poh morphic spirilla m sections of early
cases of alopceia areata staned by the Levadint process  They were found m
colontes within the epithelial tissuc and the deraus They caused a toxicaty of the
papillac Cederberg stated with subscquent drath of the hair and 1ts follile  He
believed that a spinflum 1s the mam etiologic factor m alopecia arcata imading
the lymphatics through diseased mucous membranes uther m the oral cavity or m
any portion of the intestinal tract A gencrahzed spinllosis followed, with possible
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eruptine dermatiuis, lopecia and a posiine cffect on pigmentation  He pointed
out that leucoderma and alopecia reata are often found in conjunction on 1 single
scalp  His cultural findings have never been confirmed  Imvestigators who have
carefully performed cultural serologie, and other studtes on their patients show a
particularly low, and therefore completels incidental percentage of spirochetal
mfections 1n their cases  Brown discovered only one positne W assermann 1n 60
patients and Orr, only one in 100  Another phenomenon which Cederberg
might find 1t difficult to explam would be the normal pattern of regrowth without
speaific antispirochetal therapy  Sabouraud studying the ophiasic type of alopeenn
areata n children found congenital syplulis present 1 seven out of ten children
It 1s always possible that alopecia areata may exist m conjunction with other
maladies and may even be nduced or argrayated by these disease processes
A third etiologic evplination of alopecin areata 1s tosieity  Jacquet presented
a hypothesis which suggested that this discase 1s of tonic origin and that with care
ful search a focal infection may be found associated with erther mfected teeth
sinuses or prostate  In other words he beheved that alopeera areatn 1s merely 1
svmptomn of focal discase with however, a certam predisposition fived by 2 des
turbed nervous system and an inhersted famulial tendency to nequure the disease
Touicaty 1s not the answer to the etiologic puzzle  In some cases teeth extrac
tion has been effective 1n most others 1t has not  Whatfield corrccted evestrun
with good results  Barber msisted that streptococeal foct n teeth tonsils niso
phariny and sinuses were probably responsible  while Savill reported a single
patient cured after cleartng a severe infection of the antrum  There hve been
several reports of the cure of patients with 1lopeern areata following removal of
foct of infection T have seen several undisputed instances of cure due to elimima
tion of infection elsewhere  The fact that thallum taken by mouth results in total
alopecia of an impermanent nature lent some credence to the theory of tosicity
Unlike alopecia areatn the regrowth of hir after thallum epilation 1s normal the
first crop of new hair docs not mansfest prementary changes s 1s charactersstic of
alopeeia arcata
Two hundred and thirty cases of alopeaia areatran the Unisersity of Chieago
chinic were observed by Walker and Rothman between 1928 and 1948 They con
cluded after careful study that endocrine factors do not play 1 causatne role The
basal metabolic rates of most patients were norml and ¢l menl examinations fuled
to reveal amv endocrine abnormalittes such as disproportionate body structure, or
fat distribution and unusuaf gemital or mammany development Al functions under
endocrine control such 1s menstruation pregnaney lictauon and vocal quality
were absolutely normal Warman and hepler exarmning 138 cases of alopesin
universalis also found no signs of endocnine disturbance  Saaill who thoucht that
endocnines might be the chief ink 1n 1 cham of several causes 2dmitted that her
studies of alopecia areat 1n relation to the metabolic rates of her patients proved
nothing  Genner finnh bebieves 1 an endocrine factor nd bists 2s hss reasons 1ty
occurrence in hyperthyroidisn 1n persons with dyvstropliue nul changes or with
wtligo after shoch or trauma i mental discase 1n persons with disorders of the
autonomic nenous systems and the manner in which it disturbs the function of
growth and prgmentation of harr
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It 15 possible that endocrine substances may indirectly modify alopecta areata
by conditioming the soil upon which the unknown causative agent acts  Chermcal
changes 1n the scalp may occur when precipitated by psychuc trauma as a result of
nenve impulses and endocrine secretion  Walker and Rothman believe that while
the role played by the endocrines, 1f any, 15 still mpossible to define, a far better
case can be built for the hormonal factor as an accessory in the modification of the
course of alopecia areata than as the tngger mechamsm which sets it off  They call
attention to the fact that the course of the disease 1s more severe when 1t begins
beforc puberty Lihewise there have been a number of cases of alopecia totalis
which recovered completely during one or more pregnancies, only to relapse after
menses were re established  All of these patients, 1t must be stressed, had perfectly
normal general and sexual development, menses, and pregnancies It 1s quite pos-
sible that the changing hormonal secretions upset the normal physicochemical bal-
ance of the unknown mechanisms governing hair growth  1If we knew the nature
or location of these specific regulatory mechanisms, the mystery of hair growth
would be solved

In 2 himuted number of cases, the onset of alopecia areata comcxded wnh the
onset of thyrotoucoss  Whether cured by x ray, propylth or th
the alopecta areata remained  Of Winkler’s six cases of alopecia totalts, two showed

tahable signs of hyperthyroid ‘The question naturally anses, what can cause
the onset of alopecia areata durmg thymtoxxcosxs and the improvement of its condi-

tion duning | ? Ts there a to be found® A ding to
Sulzberger, despite some shght evidence of endocrnine connections, all old theones
are mere specul. and lack £ Yy exp I or factual support

Therapy

As 1n all diseases which terminate spontancously, 1t 1s difficult to assess the
value of various forms of therapy Al we know 15 that alopecia areata stubbornly
resists treatment, and when a cure has seemingly been effected, 1t 1s just as likely
that 1t 1s due not to the speaific therapy employed but to the fact that Nature
stepped 1n at the precise moment when that particular therapy was being employed
Sab d, whose exp was fold, declared than an honest medical man
knows that he has not greatly influenced the ratural course of the disease Never-
theless there are certain procedures which should not be ignored and others that
should be avorded because they have proved meffectual New attempts to solve
this therapeutic problem are recorded in recent medical hterature

Approached from the systemuc point of view, one mught try to perfect the
hygenic environment of the patient, preseribe general nutntie measures, treat
associated disense, and remove any actual foci of mfection  Previous attempts at
systemic therapy have proved of no avall  Walker and Rothman report that, at
the University of Chicago chimc, therapeutic experiments with alopecia lolahs using
large doses of estrogen, , desoxycor and 1
were unsuccessful exeept for one case whose course was merely arrested by adnums
tration of the latter Histamune and sumilar agents administered by 1ontophoresis
cause marked vascular dilation and produce an effect on general circulation but none
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whatsoerer on the alopecia areata  On the other hand, Gougerot and associates also
believing that sympathetic sasoconstriction played the most smportant role m
alopecia arcata, mjected methylacetylcholine intradermally, thus causing vascular
dilation for at least an hour at a time  These mnjections were gnven twice weekly
1 doses of 002 ce (solutton containing 4 mg to the cubic centumeter}) with sup
posedly good results A plaque with a diameter of 8 to 10 em required three to
four injections, according to these obserycrs

Approached from the viewpoimnt of local treatment there are many favonte
remedies all of which frequently prove useless Savill, nevcrtheless, believes that
any method which evokes local inflammation has some value, particularly m the
chronic cases which should be hept 1n a continuous state of iwrntation  Therefore
any stmulating lotions or omtments and antparasirc preparations mayv be used
alone or i combmation followed by o or a sumple omtment  Ormsby and Mont
gomery list at least 19 possibilities including alcohol cther formaldchyde, camphor
phenol tar rodine sulfur, the mercurnials and many others  Sabouraud preferred
ol of cade mixed 1n a bave of equal parts of petrolatum and lanolin, applied at
night and removed the following morning with acetone or ether  Sauill tested this
preparation on half of an extensnely mmolved sealp using her own favorite as 2
control on the other half (a combination of equal parts of sulfur and of 10dine)
She found them equally successful

I prefer the Jocal application of undiluted phenol with neutralization by alco
Lol as soon as or just before blanching appears  This application 1s alternated
weehly with subervthema doses of ultravrolet radration ftom a mercury quartz
burner The patient is also given one of the lotions or salves Iisted 1n the Formulary

page 247) for daily home use  Inasmuch as these apphications arc frequently iers

tating or seasitizine 1n their action the patient should be hept under observation

The newest attempt to find a method of local treatment which would be
flicacious was reported by Feemy He treated twenty four cases of alopecia areata
including three cases of alopecia totalis with monthly appltcations of thorum X\ m
varnish from a few weeks to a year  He  carefully excluded from thts sertes all
patients whost mprosement might have been attributed to concurrent somatic or
psichologic treatment Twenty two were successful two were not  Ten patients
had had alopecia areata for over ten years and mine of these had had local applica
tions of hight from a few months to two vears  Regrowth startcd i two monthg for
five out of the mne i four months for two others and in ercht months for the last
two  The cascs of total alopeaia responded with partial regrowth which was nor
mally pigmented  The cntire process according to this obserser was superior to
results reported from the apphecation of the ultrwjolct hght besides tahing Jess
time  Feeny warns that the applications should never be used more than once a
month  Confimmation of these results has not been reported and 1n my opimon
should not b expected  There has neser been any proof of the statement that
radiation whether of 2 soft alpha or heavy gamma tvpe has am stmulaung prop
erties as far as hair growth s concerned  1f anvthing the « ffects of such forms of
radiation are depressing or destructine to the clular components responuble for
the physiologsc growth of harr
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In all patients whose lustories indicate a pyvychogenic etiology, a psychiatrist
or analyst should be called n consultation and, when so ndicated, psychiatnic
therapy should be employed  Whatever neurosis or emotional conflict the patient
may suffer from, its eventual solution may dnectly affect the course of alopecia
areata, although such conflicts are nerther constantly present nor necessanly of funda-
mental etiologic import  The psychotherapeutic measures described under the head
g of Circumsenibed Neurodermatitis, Therapy, page 384, arc also of value Re-
cent reports citing the efficacy of cortisone require further confirmation

2. CIRCUMSCRIBED NEURODERMATITIS
(SUBOCCIPITAL DLRMATITIS; LICHEN CHRONICUS SIMPLEX)

Chnical Features

Intermittent and intensc atching of the scalp without nn) skin change other
than a dark pinkish tint heralds the approach of dermatitis  Due

to persistent scratching and rubbing, this area finally de\elops wto a shghtly rased
patch of thickened skin the normal markings of which are grossly exaggerated

o - e

Fig 219 —Small nuchal patch of neurodermattis, localized over occiput in the hainy scalp

These plagues are most often nuchal 1n onzin and may be oval or angular 1n shape
and of widelh vaming sizc but they usually present the gnlled appearance of
licherified shin with sts rectangular papulelihe lesions  The hase of cach patch s



Fig 220 — 4 d of the cars and retroauncular folds
with pitynass amiantacea of the sealp B Right side of scalp €, Left aide of scalp  (Cour
tesy Dr W Herbert Brown, Glasgow )
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erythematous and sometunes involves an area larger than that of the mitial lesion
thus forming a reddened penphery Thin branny scales or, 1n chronic cases thick
psonastform scales cover the surface with no bleeding apparent upon their removal
On palpation there 1s no yielding of the scalp but rather a ngidity reminiscent of
an early stage of morphea

Ttching 1s acute occurring 1n paroxysms and crusts often follow involuntary
scratching  While there 1s no actual hair fall this persistent irritation by the pa
tient sometimes accounts for the fracture of hairs (trichorrhews) at the skins sur
face Beginming at the nape of the neck in the hairy margin of the scalp the
neurodermatitis spreads both up and down and at times involves regions as far for
ward as the ears  In Lynch s study of 83 cases of this disease, he found that vana
tion 1n the size of the plaque was practically imited to the nuchal fossa and 1ts

-

Fig 2°1 —curodermat tis 1nvol ang the ear and auncular skin  Typ cal patches were
renIn Yavwiere on Wt oty and on Wt VTt % Ve S (Counesy DT W Tierbem
Brown Glasgow )

margins in other words the nvolvement was chiefly from 1 to 2 mches in diameter
and rarely umilateral  In addition to affecting the scalp and nech similar plaques
are often situated on the cubital and pophteal regions as well as on the eyel ds
thighs ankles and dorsal aspects of ti e fret and forearms although the eruption
may be limuted to tl e nuchal reeion alone

Brocq po nted out that each circumscnibed patch could be divided for minute
deseriptive purposes into three clearly defined zones  The center 15 composed of



378 The Scalp tn Health and Disease

an area of hichemfied, infiltrated shin as noted above, red at 1ts inception and dark
brown as 1t ages  Around this there 1s another, either rosy red or grayish, made
up of a great number of flat, shiny surfaced papules, confluent toward the center
and discrete toward the outer 2one  The latter or third zone 1s from 1 to 3 cm 1n
width, covered with many very small, shghtls clevated papules resembling the nap
of a coarse brown or caft i lait plush

F1g 222 —Ncurodermatnis of the nuchal region with locabized alopecia and typical patehes
elsewhere on the body  (Courtesy Dr W Herbert Brown Glasgow )

Theare are two vanetics of nowodermantsy  the aircumseribed  hehenod or
localized and the diffuse or cencrabzed  prungo®  atope eczema) The diffuse
type imohies greater artas of the body and scalp surfree  Pruntus s equally m
tense and precedes the onsct of the discolored and thickened crusted papulelihe
Tesions which are irreqularly distributed over the regions affceted  Ths type affects
younzer indisduals s less bkely to form large lchenficd plagues and the atopic
factors are of [ graater sigmbcnee Chronic cucumsenbed neurodermatitis of
the nech o sealp vl 1s himited 1o that location ind appears as a single hehent
fied, sharphy margnsted plique This charactensstic appearance and the restniction
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of the lesion to a single site, as well as the absence of the vanous mamfestations of
allergic disease, senve to distinguish this disorder from atopic dermatitts However,
m a fair percentage of cases, 1t 1s actually only one of the usual sites imolved by
that disorder  Alopecia 1s not as uncommeon 1n this diseasc as 1s usually believed

Differential diagnosis 1s sunphfied by the charactenistic and mdinadual site of
the imtal hichenowd, sharply demarcated plaque, by the extreme intensity of the
1ching, the great accentuation of shin markings, and the resistance to local apph
cations which normally alleviate the d fort suffered from e or scbor
rtheic dermatitts  The latter docs not produce severe itching and the scales are

Fig 223 —Extensine neurodermat ts and diffuse alopecia of the scalp  The chin cal features
were those of pitynasis amntacea  (Courtesy Dr W Herbert Brown and Brit J Dermat )

greasy  In the former the process 1s more lthely to be acute and sesicobullous
nature It 15 of fundamental importance that the posubility of contact dermatitis
be eliminated before making a conclusn e diagnoss of ncurodermatitis — After neuro-
dermatiis has persisted for some time nd the scales have become psoriatic 1n aspect
no confusion need usunlly cust hecanse psortasis is not accompamed by acute pruntus
and when its scales are Ifted a bleeding surface 1s disclosed which s totally absent
n neurodermatitis Howeser both discases may coexnt  In the diease under dis
cussion once called fichen chiromeus sumples the better defined plagues their rosier
hue, and shiny flat topped papules distmoush it from hchen planus At times there
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may be a case which superficially resembles papular eczema, but the latter’s small
red, acumnate papules do not parallel the numerous little squares and rectangles
formed by the cnisscross wrinkles of a lichemified neurodermatitis  Alopecia areata
may coexist with neurodermatitis

Pathology

Ormsby and Montgomery found both hyperkeratosis and spotty parakeratosis
usually accompanied by papillomatosis and irregular acanthosis  In certain cases,
the acanthosis may be so well developed that 1t produces verrucous lesions  In the
early stages, the upper cutis 1s normally nfiltrated with a moderate amount of
Iymphocytes and philes  Later the infil 15 ether pernascular or diffuse,
but never perifollicular

Tn 1949 Lynch performed 29 biopsies 1n Ins investigation of subocerpital derma
titis to make sure that 1t was actually neurodermatitis and not = separate entity
He reported that while hyperkeratosis was rather often present, 1t could not be
called either constant n occurrence or strihing 1n degree  He found that para
Leratosis was constant, not pronounced, and usually localized to a comparatnely
small area  When parakeratosis was present, the stritum granulosum was absent,
but in other cases it was perfectly normal

Lynch found a mod amount of h ly present and often
associated with elongation of the rete pegs  There was frequent degenerition of
mdndual cells or groups of cells i the rete layer  The rather small imading
lymphocytes caused an increase n the edema of the imnfiltrated areas accounting
for the devclopment of minute vesicles, although these vesicles hase not been re
ported by other observers Uplike Ormsby and Montgomery, Lynch discorered
these only singly or i groups of two or three, never with cpithelial abscesses  He
also disagreed as to the amount of eosnophiles present  They appeared only
rarely as did the ineidence of red blood cclls  Epithehal edema was common, but
only from a shght to modcrate degrec and only 16 per cent demonstrated any
changes even resembling vesiculation

While Ormsby and Montgomery found the elastic and connective tissues as 2
rule untouched they did report an increased amount of melamn n the basal and
lower layers of the epidermal cells n lesions which had persisted for some tume
Lynch noted that he found many connectne tissue changes not seen by Ormsby
and Montgomery Tus tissue often appeared swollen and fragmented  Speaat
stains also showed the clastic tissue in process of degeneration and fragmentation
even when the lesion was comparatnely new  Capillany dilatation was always
present  Ten of the twents nine biopsy spdimens showed a thichening of the walle
of the larger vessels

Pathologic findings also assist differential diagnosis  Although the rete ndges
are elongated they are not inchined to be clumped as 1n psonasis  Also the abnor
mally twisted course or apparent ngidits of the capillanies as scen 1n psoriasis 19
totally absent in neurodermatitis

Recent histologic observations by Laymon of sections from patients with der
matitis of the nuchal region showed conuderable vanation  Hyperkeratosts al
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though present in most sections, vaned a great deal both in degree and regulanty
In some cases 1t was mld but uniform, m others moderate to intense but umform,
and 1n still others mild and spotty  Parakeratosis was present 1n every section but
one, and appeared umform in some and localized to small areas m others The
stratum granulosum was present 1n most sections although as a rule 1t seemed thin-
ner than normal  Acanthosis was present in all his cases but one, 1n which there
was a surprising epidermal atrophy  As a rule, the acanthosis was moderate  In
some sections 1t was umform, although 1 most of them 1t was wregular  In most
mstances the rete pegs were clongated, although no clubbing was noted  Shght to
moderate eprdermal edema was usually present  He noted no evidence of vesicula
tion 1n any of his cases, and no microabscesses were seen  Matosis m the epidermis
was so msignificant that 1t seemed to be of no diagnostic value  There was nothing
noteworthy as far as the basal layer was concerned  In about 25 per cent of the
cases, crusting was evident, as charactenized by accumulation of debns and poly-
morphonuclear leucocytes on the surface In all probabulity this reaction was a
result of trauma following scratching

According to Laymon, the features in the cutis were nonspeaific  Mild edema
Wwas present 1n most along with mod dut of the smaller vessels
The cellular nfiltrate was usually located 1n the upper portion of the cutis about
the vessels and ranged from mild to moderate 1n intensity There was no tendency
toward arrangement about follicles or glands  The infiltrate was almost exclusively
lymphocytic, although 1ly polymorpt leucocytes and cosinopluls
or red blood ¢clls could be scen

In 1946 Sachs, Miller, and Gray discussed the ¢ neurodermatitic reaction,” a
term not pted by many der 1 which has been used to represent the
pathologic process rather than a disease and apphed to such dermatoses as neuro
dermatitis, nummular eczema and exudative lichenoid and discoid chrome derma
tiis  These authors stated

‘ The pathologic process myvolves both the epidermis and the cutis  The
former 1s dry and, although the interccllular spaces may be accentuated
the basal cell margn 1s unaltered, the granular and horny layers are pres

ent and may be mereased, and a rather regular acanthosis 1s usually
present  However, friction, h i cic, may sup F

a traumatic dermattis This would accouat for the presence of an irregu

lar acanthosis, edema and even parakeratoss ™

They felt, also that the changes in the cutis were nonspecific and concluded that
the pathologic obsers ations could not establish a final diagnosis

Lynch 1n his recent discussion of subocaipital dermatitis, described simlar
changes and brought out the n the | i d of derma
titis psorasis, and scborrhete dermatiis  He concluded, after a review of the
microscopic changes that histologic examination was of no great aid in differential
diagnosis I avmon’s studies confirmed these opinions

Engman and Ius co workers found by mucr and spe p
analysis that the epiderms of the normal shin contains a relatively large amount
of calaum and magnesium  Eprdermal cells of patients with neurodermatitis con
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tamned httle of these salts  Biopsy exammnation of later spccamens of spious cells
from the actine lesion of neurodermatitis do not show retention of ealcium nor mag
nestum but healed lesions regamn calemm in large quantities Onc hundred and st
out of 176 cses tested showed 1 definite caleium deficiency according to these
ohservers

Fuology

The vanety of shin mvoh ement s the direct result of the patient s mability to
control hus scratching of prurttic regions of hus scalp by day and especsally by might
when s controls are at the mercy of his subconscious  The habit then becomes a
form of psychologic relief from worry and tension

The chief incidence seems to be 1in women over 25 years of age  In Ormsby
and Montgomery s sertes of 450 cases the ratio was 2 [ 1n favor of the femal sex
and the majonty of those were over 40 years of age Lynch found 1n his cases a
lower medence 1n the group under twenty and a higher maidence 1n the decade
from thirty to forty When subocaipital dermatitis 1s compared with neurodernta
titis of other parts of the body the most evident variation 1s the nereased merdence
of ats association with abnormal menstruation The nature of the abnormalty 1s
stll vague but 1t scems 1n most cases to indicate an estrogemsc defictency  Lynch
found that 27 per cent of the women under twenty with suboccrpital dermatiis
and 45 per cent of those between the ages of twenty and forty suffered from ab
normal menses  Of those suffering from disseminated neurodermatitis only 17 per
cent under tuwenty and 27 per cent of those between twenty and forty had the addi
tional difficulty He therefore concluded that abnormal menses occurs much more
frequently among patients with suboceiprtal neurodermattis than n general and
that there 1s 1 sigmificant between sul ! dermautis and ovartan
dstunction

The affected women are usually high strun., and of a temperament descnibed
as nernvous  Scarborough discovered that male patients suflering from neuroderma
titis seem also to be scxually maladjusted suffer stronger feelings of hostility frar
and gt have had clildhood and adult masturbation conflicts and in most
mnstances derne some sceondary benefit or gratification from thar ilness  Fyven
after their conflicts have been resolved and their repressions brought to the surface
v psschotherapy  these patients require a certain amount of conlinuous psycfuatec
gwdance

For many svears the atopie bachground and allergic reactivsties of these pa
tients have been stressed  Many 1uthonties consider the discase due to hypersen
sitity to mgested whaled or contacted aller.ens i mdisiduals with an abnormally
high famikal and personal lustory of atopic discase  Although this 1s often true
the etrologic importance and therapeutic value of such associations have been over
emphasized 10 my opinson It 15 prabatle that the pathogenctic mechamsm s as
follows gen an windnidual with an atopric background the cmotional forces act
as the labile fuel feedine the pruninic fires  Wise stated 1 his study that asthma bay
fever, and bronchttis bear some rel fup to ncurodermauts  Lynch questioned

fus patients about other atopic disorders such as hay fever asthma and childhood
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eczema and discovered that 62 per cent of the suboccipitat dermatitis group had such
a hustory of atopy and 75 per cent of the group suffered from associated neuroderma
titis i addition to the subocaipital varety  In the speaial age grouping of those
over forty, 91 per cent had such a history  This 15 usually considered as adequate
proof of the atopic and allergic nature of these discases However, these associa
ttons mmust not be accepted as defimtine masmuch as hay fever and asthma are
thought to have at lcast a partial etiology mn the realm of psychosomatic disorders
The proper delineation of these diseases and therr causatie mechanisms still require
clanification for their eventual denouement

Lynch became interested in discovering whether subocetpital dermatitis had
any important charactenstics different from those of neurodermatitis n general
He wondered whether a study of the site would be revealing as concerned the
reasons for the endocrine implications noted above  Neither speaific allergic reac
vty nor seborrheic or infectious factors secmed capable of explaining the selectivity
of location  External factors such as heat perspiration and production of sebum
if responsible would have to be activated by autonomsc nervous mechanisms  En
docrine agents however often mamfest a sclectiity in the location of symptoms

d by structure and other times by means of vasomotor

phenomena  Psychologic and emotional deviations often modify the site of dis
turbed function also by way of the autonomic svstem

The mecharusm herein 1s not completely understood but 1t 15 of interest that
women frequently suffer from 2 nuchal fechng of tension during the chmactenc
that a dog s favorite site for stroking 1s 1n the region of the oceipital protuberance
that a cat also finds erotic satisfaction 10 the same regron and that many a human
being has been known to purr at the tender stroking of this same hypersensitine
area

Language and most particularly slano expressions can sometimes throw a
scarchlight tnto the darkness of the scemingly inesplicable as Freud so bnlhantly
demonstrated  Lynch calls our attention to the well known fact that many ma
dents which lead to psychologic dissitisfaction or persons who aggravate us are
said tobe a pamn in the nech !

Therapy

~ There are three approaches to alleviating the suffening caused by neuroderma
utis Jocal svsteric and psychie  Antiprunitic agents such as phenol tar menthol
and camphor afford temporary rehief  Effectnve preparations for use on the scalp
are lsted under the section on Pruntus  page 403)  Crude coal tar omtment 1s
preferred by Savill but the pati nt finds its odor disagrecable and 1ts adhesiveness
annoying  Sabouraud recommended 1 to 2 per cent todine m aleol of followed by
a massage with 1 to 6 per cent coal tar omtment which could later be removed by
cotton sorked 1 qual parts of acetone alcohol and distilled water  McCarthy
suggested painting the lestons with a 3 pee cent salution of stlver nutrate twice dahy
for <cveral successne davs to reliese stehing - Corst used Rae weekly appheations
of thorium \ in varmsh 2 000 units to the cubic centumeter painted on the affected
remon with good results  Fiposure to roentzen rave mav be of value but the
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amount must he carclully controlled (# x 75 r, at weekly intervals, with a low
voltage technique) so that it wall not cause eplation  Grenz rays have therr pro-
ponents I rely Tocally on the following applications:

Vieform or Diodoquin 30
Liquor carbonrs detergens 10
Lanolin 150
Petrolatum qs 1000
Thenol liquef 10
Pine tar ointwment 150
Zinc onide 150
Cold cream, unscented qs 1000
Sulfur ppt

Ol of cade —

Salicyhie acd a1 30
Aquaphor qs 1000
Menthol Iiquef [
Antihutamme powder 10-50
Water washahle cream qs 1000
Vioform 10-30
Anthistamine cream qs 1000
Laquor carboms detergens asis

Sig Apply at might and
remove with vegetable o1l
In morning

An accasional ressstant patch mag respond to two weeks of dats pamtings of
crude coal tar or hquor carbonis detergens followed by a short course of x-ra
therapy as desernibed abose I have akso treated small patches with appheations
of 10 per cent potassium hhdronide and of 50 per ecnt trichloracetic aaid, thereby
substituting burming and pan for stching, surpnsingly cnough preferred by the
majority of patients

The general acusity of these patients should be controlicd as much as possible
by the physteran  The use of stimulants should he discouraged and a carefull
balanced program of work and recrcation should be planncd

Stokes has outlined an admurable group of measures which he designates as a
basic, psychotherapeutic approach to the patient with eczema, hav fever, or asthriia
These measures are as follows
“For the infant and prepuberal child

Supervised play with other children under child gudance and nursery school

direction

“2 Calling off of the oversolicitous and ovcrprotcctive parent

“3 ‘Treatment of the child as an equal, with explanation, patience, larssez faire and
persuasion replacing to varving degrees parental sovercignty, severity, repres
sion, irritability and ‘don’ung’

“f Ehmpation of as many contacts as possible with the mrntaung (‘electric’) or

iwrntable and repressie parent or other personality (in school or away from

home}
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Adjustment of marital and personality conflicts between parents and msecurity
producing diseriminations among children 1n the fam:ﬁ as promptly and .
early in life (esen prenatally) as possible
Discouragement of the forcing tactics marhs, standards and competitive tech
nics of teachers schools and sports

An attem ' - %
mdday q

Facihties

life and r

15 a radically different being tn the open

Trammng in self confidence and self reliance {(exploration  experiment, trip
alone, direct relations with teachers advisers and phystcians not mediate
through the parent and sy but not d

For the adult

Not too much explanation of the mechanism which charactenzes or creates th
mental state at least not to the more unstable subjects

An attempt mn suitable cases to manage the parent problem as ia the child bu
more circumspectly

An effort to 1dentifiy 1y simple conversations on current activities of the patient
hus plans and problems the more obvious conflict factors and especially the
entical imferiorities which 1 enisis form can preciptate asthmatic and neuro
dermatitic explostons

Education as to I sensitrieness kmetic drve and effect of competition 1n one
or two simple talks
55

® ~a o

©w

4

w N e

-

d with emphasis on self acceptance anc
depersonalization of outlook

n arb ..
sport ar
place
-

»

7

8 1ally wallhing (cros

n the present with

destination  Thi

ncompetitis e sport

such as rowing canoeing swimming saiing skung or shating—not drving 2
car which 1s a poisonons Joy for persons of this kind

9 Change of scenc (1e adjustment by flight) only 1 cntical and unmanageable
situationy
Stokes also lists the foll to be employed tn the basic psycho

thefapy of the pauent with the tension personahity

1 A tall on gencral puncples 1n which the fundamental nature of tension 13
explained with 1ts relation to behavior of the shn

The attack on the ohlhigatory in repeated sessions by the mjuncuion not (o do

whatever gnes the patient a feching that it must be done

Cutting ofl access of the must influences to the panent (in severe cases no

mail no answenng of telephone no making or carrying out of engagements

no acceptance of new social obligations and a repudiation of up to 50 per cent

of current social commutments)

Provision of physical sanctuary (1€ own workroom or garden) to be used for

a sct period each day

A lecture on the dont gne a damn attitude—or temporanly conscienceless

atutude—illurminated by such slogans as 1 hundred vears from now

@ N

[PENN
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Dnll mn rilaxauon, both svstematized as in oxercises, and waiting with pa

tienee as 1n doctors’ offices or for traffic hichts substituting shrugs for jaw

cloneling and nul gnawing

Provision for discharge of tension by noncompetitne physical means {notably

agun walking) manual hobbics and stopping of compctitne sport ‘exercise ”

An arlutrany rest presenption based on the preeeding clements, usually a one

hour nip or 1 nap plus rdavation (wath perhiaps graded sun bathing), follow

mg f possible by one hour of 1 hobby, in sanctuany)

Com ersational exploration of sumpler conflicts {often part of the istory tak

) with suggesttons fcr adjustment

10 Svstematic practice m hung for the moment and vicwing hife with serene
detachment (the big and hutle Many® desiee hiedps)

1 Systamatie encouritement with practice in sof esteern and sell acceptanee

12 Education of the patient in the recognition of his own signs of tension includ

g watclung s own soice, hand eve and foreherd and n the apphcation

of remedies”

© o~

@

Bemhawer has reported some success an the relief of nourodarmatitis by the use
of procunc tnfusions or of 1 hasal ancsthetie such 1s Avertin - Patients are hos
prtahized and the treatment 1s admuinstcred under the care of a truned ancesthetist
In my persomil expenience the relief obtuned by this method 15 only temporany
Two of Beinhawers patients were without the uncontrollable pruritus loss of slep
and the attendant anxcty for six and nine months, respectinely  Others howeser,
had respite s brief 1s two wecks

When evenvthing possible has been dond to relieve the pruntus locally and
systenmically and 1 basic disturbance of the nenous system s still finding ats outlet
mn atching and seratching psychotherpy should not be neglected

3 IRICHOTILLOMANIA

Chincal Fentures

A rarc form of parttal alopecivas the result of trichotillomama  the neurotic
compulsion to pull out onc s own hair  The areas of the scalp denuded by thus
proctss are usunlly those most accessible to the risht hand of the patient  Thes
wre thercfore lnmted m ostent never mvolung more than a strictly arcumsenbed
region usually behind the ear on the temples or above the forchead  Often the
evebrows or moustiche have been stmilarly attacked R

The plaques differ from those preaiptated by other eausative factors i therr
shapes which are ather too regulrrhy patterned or too irregularly  without clear
defimtion  Instead there arc often no exact borders and the denuded area may
be described as merging nto the (ncircling hair growth

The scalp which has been cxposed in tlus fashion 1s usually perfectly normal
unless the patient also complains of pruntus in which case 1t may be red and show
the excortations of scratching  The alopecia 1s never complete  On the bald patch
1t 13 always easy to locate healthy hurs which were too young and therefore too short
to be pulled out  On old arcas where regrowth has been permtted to start there
are normal haus of varying lengths representing different age levels and these
resist cpilation to the same degree as all healthy hair
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The follicular onifices are often filled with black points, mahkmng them clearly
visible  Some arc the result of heaped up cortical cells bemng pushed to the surface
by the next hair developing within the follicle  Others are hair shafts which were
left behind when the harr, 1nstead of being cleanly epilated, was broken off at the
surface of the shin  Ths latter techmque belongs to a shightly different neurotic
compulsion known as tnchokryptomama or trichoclasmama which s often found
1n assoctation with trichotidlomama

There are seldom any subjectne symptoms the compulsion needing no lacal
precipitating factor  Some patients howevel, clam that they began the practice
because of an initial 1tching sensation with the forced epilation providing a tempo
rary salutary counterirntant

Differential diagnosis 1s not at all difficult The lesions are so bizarre and
artifical 1n appearance, their sites so charactenstically located on the scalp wlich
1tself shows no signs of abnormality, that the clinical picture 15 not at all confusing
The short healthy hairs which escaped epilation are always present, while there 1s
no sign of any exclamation point haars  The patient humself confirms the diagnoss
by beng a person of a highly nervous type or even 1n extreme cases mentally
deranged  Sutton describes them as always exhibiting symptoms of neurowircula
tory instability

Etology

The tic depilaion  a neurotic compulsion, was first named trchotillomania
by Hallopeau who originally thought that it was the result of ntense prunitus of
the scalp  Since hts hypothesis 1t has been reported most frequently mdependent of
any atching burning or tingling sensations  The infant i his enb or nursing at
his mother’s breast twists his hairs about his fingers and pulls demonstrating that
this behavior 15 fundamentally one of a pervcrse means of sexual gratification  The
adult who sndulges 1n this neurotic behavior 15 producing pleasurable pan

English 1n his analysis asserts that such persons lack more natural and whole
some means of rcheving tensior  Therr frustrapon results fiom their not having
been allowd to find normal outlets or not having been taught what these are carly
enough m lfe  The habit which they form of foraibly extracting their own hairs
hesbchieves relieves the momentars tenston at the samc time as 1t produces a sen
sation which they find tnjovable  Although an uncontrollable habtt of such a
nature obviously puts them at a disadvantage 1n the eyes of the world they have an
msistent urge to ropeat the process for the ploasure which at gnes them Tt s a
true mama since 1t 18 an impulse which defies self control

McCarthy discribed the case of 2 woman who indulged i trichotillomama
only dunng her pregnancies  Torty eight hours after cach birth she had no dif

ficulty whatsoever n ter her formerly fsne behavior

Therapy

Psychotherapy 1s obuioush the most impoitant therapiutic measures to be con
sidered 1n the management of tnchotflomima Fer the msane mstitutional care
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Fg 224-—4 Trclot Homan a w th the oftt mes assoc ated excor at ons of the scalp  (Courtesy
Dr Frank Conbes)



@

Fig 224 Band C

B \tthigo and poliosss in associanon with nevrodermatit s (Courtesy Dr F Retss )

€ Alopecia areata in associanon with neurodermatit s
Tasker }

(Courtesy Drs § Rob nson and
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Fig 725 - Extensue trichotllomania in a 16 vear-old gl Note irreqular outlines of lesion and
different length of Iroken hurs  (Courtesy McCarthy  Dyscases of the Hur)



Fig 226 —4 Trchoullominr 1 psychotic individual B Self snduced erupt on, same 1n
dnidual  (Couttesy McCarthy D senses of the Hair }
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1s essential but for the otherwise normal patient psychiatric or psychoanaly ic mter
views imarnably assist them to control their impulse  Fnglish points out that it 1s
the duty of the physician to help his patient endure tension on the cessation of the
habit channching his energics 1mto more wiolesorne and useful directions  If the
trichotillomania 1s 1 neurosis with 1 pathelogic base and 1t has been preaipitated
by some trivial occurrence the habit ean be stopped of the dominant obsession can
be uncovered

Local measures recommended by some wniters have onls a superficial effect
The suggestions that the haur be hept too short to pull out or that 1t be totally
removed for s1x weeks by x r1y epilation to break the rhythm of compulsion are at
best temporany stopgaps  While the frustration exasts the neurotic svmptoms will
persist

4+ ACAROPHOBIA

Clinical Features

Thus 15 a mental 2ffiction 1n which the patient Fonestly believes that hus sealp
and other remons of his body are nfested with erawhng insects  This intenscly
irtating sensation persists even though the physician demonstrates that no lning
orgamism has adopted Ins mtcgument for a home  In addition to the creeping and
crawling sensations somctunes an acute pruritus is present  Fither the shin shows
no change whatsocver or 1t gives evidence of traumatic dermatitis brought about by
the sufferer s attempts to dig out the offending 1nsect and so free himself from his
maddening symptoms  These typical ncurotic exconattons are usually no larger
thin 05 cm 1in diameter often covered with Hoods crusts and usually presenting
an erythematous periphery  When the crust falls off a pile pink scar wath 1 hvper
pigmented border remains

In their anxiety to make the physician behieve in the reality of their supposed
nfestation  the patients often bring small particles they hase rubbed off or dug
out of their own shin and which they believe e vestiges of the dreaded nscct hfe
Even though the doctor assures them that this is merely normal eprdermnl debris
or even particles of lint from their own clothing acceptance of reality 1s impossible
for the patient  There can be no confusion between acarophobia and factitial der
matitis because the patient with the former discase 15 only too wilhng to admut
that the lestons on his scalp and body are self mflicted e

Etiology

Sabouraud s experience led him to beliese that the majorty of such cases came
1s a result of taking cocatne or heroin He recommended that the physician care
fully search for the puncture marks of the hypodermic needle before attempting
other forms of therapy Casc histories 1n countries other than France show that
very few indeed were meited by drug addiction

In Lewss and Cormia s classification of varcties of neurodermatoses they have
placed acarophobia in the category of dermatitides which are always psychic 1
ongin  Wnight 1n his article on psychosomatic dermatoses places delusion of para
sitosss at the top of the list of purely psychic phenomena  Imvolutional melancholia
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has been suggested as a psychic causal factor, but the wholc conception of insects
associated wiath filth, and filth d with Ity or d , seems

to connect hobia with ether f of a deeply felt gwlt complex
T Ply

Therapy
The only therapy 1s psychoanalysis

5 PITYRIASIS AMIANTACFA (TINEA AMIANTACEA)

Chnical Features

This disease 1s charactenized by the gradual appearance on the scalp of an
extremely thick layer of silvery white or dull gray scales The scales are lard one
on top of the other, hke shingles on a roof They ching n a mass to the scalp and

Fig 27 —Pwyrasis amiantacca A A typical patch in the scalp of a patient with
neurodermatitis of the scalp ears and antecubtal regions B Enlargement of the area shown
1A (Courtesy Dr W Herbest Brown Glasgow )

hang onto the hairs as an asbestos hke layer for some distance along their proamal
portions  Many different views have been expressed as to the cause and method of
production of these asbestos lihe scales  Most authors agree with Sabouraud and
McCarthy that the discase shows two distinct stages and represents a type of eczema
of the scalp It begins with a moist stage that results 1n constant weeping” of
the scalp  This secretion gnes the scalp a peculiar and offensive odor  This exuda-
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tave sealp surface appears reddish or reddish villow and considerably swollen  The
excessive seeretion pastes the hurs togcther and glucs the whole mass to the sur
face of the sealp Ml pustults or impetiginous vesicles may suddenly scatter
themselves over the mflamed arcas  In many cases tius pnman, weeping  stage
may hwe been passed through beforc the patient 1s scen by the physician How
ever clues of the acuteness of the process can usually be detected duning this carly
stage f searched for under the mass of scales

The second or dry’ stage s charnctenized by the deposits of peeuliar, Jayered
dull gray or gleaming white scales along the hur shafts  These scales ching to the
hairs 1n an ashestos like or shingled tier The usual Jocations arce the posterolateral
and oceipital scalp regions  The rest of the sealp i often covered with 1 fine branm
scale

Pathology

The Iustologic features are those of the undeilving disease {neurodermatitis,
and occasionally psonasis) plus extreme degrees of hyperheratoss

Etology

Gougerot stated that this distase 1s not eczema but an nfection of the scalp
following impetigo  He claums to have seen the dircet transition from impetigo to
tinea amiantacca Furuncles and supcrfiaal folhcular pustules were present in
most of his cases at some stage of the diseise  He therefore bilieved that both the
streptococcus of impetigo and the staphsvlococcus of superfiaial folliculins and
)l causcd the infl whnch results 1n the onginal exudation  He
stated that 1n turn the exudation dned out to produce the peculiar asbestos like
scales so charactenstic of the diserse  This view s i direct variance with that of
Sabouraud who believed the disease 15 eczema and begins without 1ny organism
being present  Sabouraud further stated that this discase has no connection with
the seborrheic or pitynasts groups since he could never demonstrate his seborrherc
bacillus 1n tinca amiantacea  Brown made 3 very careful study of this disorder
and advanced an excellent analysts ind adequate ¢\plination for 1ts occusrence
He found that the affection occurred chiefly mn adult women who had been sub
Jected to severc nervous and physical strain as a result of problems incurred dur
g the war  Some of his patients were menap usal but this factor did not scem the
tmportant one i determining the onsct of the outbreak  The majority of them ad
neurodermatitis generally molung the face neck and cars sometimes accom
panted by recurring attacks ot angioneurotic edema  The more typical areas
such as the flexures of the arms auillac breasts groin vuhar and anal areas were
frequently although not always mvolied When the scalp was imolved the el
cal picture was that of a scaly dermatitis showing considerable vartation in the
degree of scaliness sometimes a mild branny scahness simulating pity riasis simplex
and at other times a more severe seborrheiform dermatitis except that the scales
were generally silvery white and rarely greasy  The climeal preture closely simu
lated that of psonasis of the scalp—so much that 1t was difficult to make a differ
ential diagnosis unless there was a confirmatory history or «vidence of neuroderma
ntis elsewhere  In these cases the scales on the scalp became large pearly or

£
fur
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Fig 228 —Piynans amuantacea 4 A ven stnking patch on the sertex of a patent
with Lichenoid neurodermatitis of the neck snd arms B Pitynasis amiantacea with typical
ashestos formation in a patient with psoniasis  This disorder 13 not uncommonly associated with
psoriagis  (Courtesy Dr W Herbert Rrown and Bt J Dermat )
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asbestos ike ran up the shaft of the hur and when separated formed cyhindncal
bundles, presenting the typical prcture of tinea ammantacca or  fausse teigne
armantacee

Brown substituted the term pitynasis ammantacct nstead of the terms tinea
amuantacea or, 15 Alibert ongmally labided the condition  fausse teine amuanta
cee  because 1t had no relvtionshup whatever to tinea  In all, he examined 16
cases 14 1n patients suffenng from undoubted neurodermatitts and 2 i patients
with generalized psomasis  With reard to sex and ace ncidence all the patients
except one were women, all but two were over 40 years of age

Browns observations brousht hium to the conclusion that neurodermatitss fre
quently invelved the scalp  In this site 1t 1s often mustaken for psonasis or schorrheic
dermatitis particularly 1f the retrowunicular folds are also imvolved and have become
eczematized  The chnical picture of pityrinas amianticea (tinea amuantacea)
appeired most frequently 1n his expenience 1n neurodermatitis of the scalp  In 14
cases the asbestos scaling was unequunocal and strihing 1in 9 In the other 5 cases
1t was less promment but definitely of the sxme nature A striking example of 1t was
found 1 2 cases of psonasts Becher and Obcrmayer also reported this disease in
association with psonasis of the scalp  Pitynasis amintacea therefore s actually
not an etiologic entity  Brown believes that 1t 1s simply a phase or stige of reaction
of the shin to some underlying disturbance  If this interpretation is correct then st
15 natural to expect considerable v amtion 1n the degree of scaling Accordinghy 1
some 1nstances the 1shestos layer 1s mimumal and i others maximal

Therapy

The basic therapy of this discase should be dirceted toward treatment of the
underlying neurodermatitis or psoriasis  In additton cmployment of proper local
measures will result m disappcarance of the scales and the inflimmatory process
from tle scalp In the cases reported by Brown, the local application used with
most satisfaction was 1 cream contamng 5 per cent of salicylic 1erd and 5 per cent
of oleate of mercury 1n conjunction with small doses of \ vay therapy T agree with
the effectivencss of this preparition although I do not aduise the routine use of
x rav therapy  Grenz ray therapy 1s permissible of other methods fail  The pa
tient should be mstructed to shampeo the scalp with either a tar shampoo or tinc
ture of green so1p twice duby followed by the application of a water washable
cream  In general the local measures recommended for the treatment of psoriasts
of the scalp are effectne  The omntment I have found most satisfactory as the
following

Saloyle ao i 60

Ammontated mercury 30

Liguor carbonis detergens 10

Water washable © atment qs 1000
6 PRURITUS

Climcal Features

While pruritus or itching 15 a conconmtant symptom of a wide vanety of dermal
diseases 1t 15 also the name of a disorder in which 1tchine smartine burning prick
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ling, tingling creeping and crawhng sensations are the chief symptoms, inciting
other lestons but never resulting from them Hebra was the first medical mvestt
gator to distingwish between pruntus the ymp of skin maladies and
pruritus the mdependen! disease  Itching of the scalp where no trace of any local
or ble d 1 can be found 1s called essential or 1diopathic
prunitus Sabouraud charactenzed 1t as an mtense irritation of the scalp without
visible cause

The onset of the discase whether localized to the scalp or occurring generally
over the patient s body 15 distinguished by one or more of the highly irntating sen
sations catalogued abave The acute discomfort provokes the patient to rub scratch
and otherwise traumatize the affected arcas m an attempt to change the pruntic
sensation to one of preferable pain  Self control can seldom be mustered even by
persons of unusually strong will power The 1rresistible urge to scratch becomes
pre emunent and brushes combs coarse cloths and even mctal instruments have
been employed since they sumultancously cover a wider area than that of which the
fingernails are capable

‘These unhappy efforts of the sufferer to relicve humself result only 1n temporary
alleviation and cause secondary changes such as erythema exconations with bloody
crusts lichemfication deep pigmentation and ifections from the entrance of bac
terta through self inflicted wounds  Some or all of these will be found on examina
tion but, if absent with the skin of the scalp remaimng normal the patients own
recitation of his agoruzing itching becomes the sole feature of the disorder  The i
tense irnitation shifts from region to region and s felt most acutely at mght and i
the early morning but less severely dunng the day  Sleep becomes a thing of the
past

Diagnoss 1s sumplified by the total absence of any cutaneous changes other
than those of a traumatic ongin  In elderly persons suffering from semle prurtus
however where the scalp 1s only one of the regions affected both atrophy and pig
mentation may be evident since serule changes of the skin and tssues are responsible
for the itching in these cases  Lymphoblastoma and other diseases must be ruled
out by Iaboratory and climcal exammation and n all instances of truc pruntus the
diagnosis must be fortified by a detailed phystcal and mental checkup along lines
suggested by the etiologic possibilities

Tathology

Since the very nature of the disease precludes any perceptible structural changes
m the affected nerves and peripheral tissucs except those which are the direct out
come of trauma or infcctions duc to trauma there has been veny little work done
on the pathology of pruntus  Bichford however was sufficiently interested to in
vestigate certamn aspects of 1ts pathology  He obsenied that around the onginal
site of the itching sensation there was a sharply defined zone which under the stim
ulation of rubbing also became a pruntic area He then inated central stching
points by means of histamine pricks in order to study the afferent spread of the
margin of the pruntic shin - This he discovered was due to 1 local acome pathway
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not to be confused wath hyperalyesin and vascular flue Contrany to supposition
1t 35 not composed of fibers of the svmpathctic norous ssstem but the mechanism
mohed 15 plesiform Furthier, Bickford revealed that the stehy shin areas sur
rounding the orimnal points of mamum ratition can be abolished by asphyvia
or coaling which docs not nterfere with the central pruntic sensation He asso
crated the nervous mechamen with the scnsibilities of prick and tickle but not of
touch and believed that st trnveled through the antcrolateral spinal columns

Annteresting and yaluable study was recenth made in Tel Avin by Roenig
stein imvestigating the steh stinuliin anmmals He was particularly interested in the
sustuned type of parovysm which fluctuates betwoen intensity and exhaustion as
chromic cases of pruntus  He discovered that seratching paroxysms could be n
duced in dogs by mtravenous mjccuons of thalassn m white mice by scnsitization
with Ight 1 cts dots rbhits nd guinca pigs by injections of morphine and
other substanees 1nto the asterna ccrchlomedullars

The questtons which Rocnigstan attempted to answer were threefold  What
are the nerve tracts of the itch scratch reflex®  How are the prungious substances
formed and he they propertics tn common by which they may be collected 1n 1
single grcup®  Where m the central nonvous sustem should the site of action of
pruriginous substances he sought?

A scratching parovism induced by the intrienous injection of thalwsin i a
dog could be prevented or suppressed by erg tartate or yolumbine chlonde
All other adrenergic or chohincrgie substances which stmulate or inlubit the auto
nomic nervous system fuled to aflect the itch scrateh reflex  In other ¢xperiments
with dogs larper and smaller scctions of the sympathetics were chiminated by unt
lateral or bilaterl operations  The result of these trials supported the conclusion
that sympathetic fibers ply a part sn the conductton of the 1ich scrateh reflex

Ten experiments demonstrated that ergotumme tartrate and vohimbine chlo
rde exerted a depressant «flect on the seratching paroxysms but it was clearly
shown that the «ffectinaty of the drugs was dependent on the site of the action of
the prunginous substances which had been injected  When the mjection was in the
citerna there was a central action when 1t was groen intravenously 1t exerted 1
periphcral response

“ome of the pruniginous reagens were tlso found to be sumulants of sanavon
and vomittng a crrcumstance which suggested that the rosponsible centers were
smularly situated  The dve ahizann blue has a strong affinety for tissues and at
the same ttme intes pruritus and produces cramps  When this was mjected ntra
aisternally 1t not only clicited an atching paroxysin but accurnulated n 2 speoific
location 1 the lower part of the mcdulla oblongata boundcd cranially by the audi
tory nucler and caudally by the corpora restiforme  hoenigstesn therefore con
cluded that the medulla oblongata contamns 2 scratch center

Etiolozy
Pruritus has been aptly described as a scnsory ncurosis The wtching with ats
subsequent traumatic lesions 15 chinical evidence that there exists 2 dystunction of
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the nervous system  The disturbance which provokes this abnormahity may have
1ts etiology assoctated with mechanical factors such as heat, cold and pressure, or
an orgame functional discase, or an alteration 1 phy«ologic activity such as preg-
nancy and menopause, or an ntolerance to certam drugs, such as morphune, antt
biotics, etc, or abnormal mental states Many skin diseases, such as dermatitis
venenata and urticana, also produce varying degrees of rtching of the scalp, and
these must be carefully ehmmated before making a diagnosis of essential pruntus

The incidence 15 dnided equally among men and women, and while no age
level 1s exempt, there 1s a tendency for 1t to be more frequent after forty  Adults
with dry and coarse shins suffer from dermatitts hiemalis, or winter prurigo, and
sometimes aestrvahs, the summer varety, i chmates where the temperature 1s
sharply varable In the same way, a hot bath or cool air or the warmth of bedcloth
ng may precipitate pruntus in persons whom Brenson describes as having a predis
posing cutancous hyperesthesia  Cutaneous irntabihity resulting from a tight hat
band may cause pruritus of the scalp just as the pressure of girdles and trusses with
their comparable constriction may cause 1t clsew here on the body

When mnvestigating what scems to be a simple pruntus, examinations must be
made to ascertamn whether the patient s, without his knowledge, suffering from any
of the systemic maladies of which rtching 1s a symptom  Diabetes, Hodgkim’s dis
ease or other lymphoblastomas, leukerma, functional or organic disturbance of the
mtestinal tract (especially parasitic), kidneys, hver, uterus, and ovaries, any onc of
these may be the essential causative factor Duning the chmacteric when there 1s a
thorough reorientation of the endocrme glands mfluencing the nenous system,
pruntus 1s often a concomitant symptom, as 1t 15 1n pregnancy

If the most careful dermatologic and medical investigation yields no local or
physiclogic factors which could account for the mtense stching as may be the case

the etclogic h 15 possibly psych Howeurer, 1t should always be
hept in mind that stching mav precede all other symptoms of an underlying systemic
disease and 1t 15 advisable to search Iy for other of diabetes,

blood dyscrastas, and other causatne processes  Also, the search for local causatne
factors must be a comprchensne and constant one mnasmuch as no cure can be
expected if some local arntant or allergen remains undiscos ered
. Wnght pomnted out that mental wntations may find their way to the shin
etther through the phenomenon of comersion mvolung symbolization or through
well known pathways of the autonomic nervous system thereby influencing normal
circulation and glandular activaty

Dengrove 1n his discussion of two patients points out that pruntus may be
the chief neurotic symptom ansing from the dyname struggles of the ego with 1ts
Oown special anwets  His two cascs concerned dependent adults with a famly
history of cutaneous allergn and an arrested emotional development  The onset of
Pruntus in both of these men was preaipitated by the anwiety onginating in their
forced separation from their emotionnl support  The first instance occurred be
cause of the death of his all important mother the sccond because of his removal
from his buddses in a closcly hnit combat crew where there was an extremely it
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mate personal attachment among the flicrs and an important interdcpendence on
one another  Following their removal from the sources of their self assurance the
patients suffered from intense prunitus which became the expression of nersous
cnergy through the autononuc nervous system when a psychologic barnier prevented
s utterance at the conscrous or bchavior Jevel  Such a psychosomatie disorder docs
not express the solution of 2 conflict but 15 rather a statement of that insoluble con
fltct 1n terms of pruntic sensation

Witthower 1n his study of the psychologic aspects of dermatology believed
that by diwrding patients inte two personality categonies the obsessional and the
hysterical one could 1sugn certain cutancous mamfestations to cach group  The
former includes persons who Are uncertain of themselves wwho bottle up their emo
tions and have feclings of inferionty nadequacy and general incompetence  They
are usually inhibited sexually shy quiet, serious and overconscientious  As obses
sional personalites they are prey to fears and doubts and often act compulsively
Tt 1s this character type which develops prurtus and 1ts attendant traumatism
Witthower ramunds us that the words dirt and  dirty are used both in a ] teral
and a metaphorical sense  Impurnity of the shin 1n popular behef 1s attnbuted to
dirty habits 1 the double meaning, of the words certain nane people beheve that
trespassers of the accepted moral code show their transgressions on their faces
Therefore indinidunls who fect unclean irrespectne of whether they are or not
are unhapps within themselves they often expenence itching sensations and an
urge to scratch themstlves  Basic feelings of unclcanhiness are related usually to
feelings of guilt

Scratching atself 15 an act of aggression It removes an unpleasant sensation
both m reahty and phantasy or 1n a figuratne sense A man seratches fus head in
perplexity when the task before him seems too difficult and he wishes it were non
existent  However 1t remams his problem  His transtent sense of frustration
arouses his aggressneness he needs to repress normally hosule impulses and so
depred of an external outlet by an authorits within himself his aggressnencss
may become sell directed and turned toward his own casily accessible shin

The field of psychosomatic medicine 1s merely entering its preliminany stages
of cultvation  Where dermatology s concerned the association between mental
dwsarhangss and same F2 larls procstus soems elose
mdeed  There 1s hittle doubt that further screntific studies of this interrelationship
will be rewarding although 1t 1s also of nmportance to mamntain a balanced perspec
tive with constant scarching for other euologic possibihities

As a result of his study and treatment of 120 patients with persistent pruritus
and excessine excortation Seitz formulated certain impressions and hypotheses con
cerning the psychocutancous aspects of these disorders  Such patients appear to
control and suppress their feelings presumably because they look upon their own
emotional sensitivits as a sign of weakness inferionity and vulnerability  They
tend to be especially sensttie to affronts and to loss of love and approval to which
they react with unexpressed rage  The repressed rage 1s reacted to n turn with
guilt  These unexpressed feelings of rage and guilt as well as the strong repressed
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needs for love, may find symptomatic expression m the form of scratching  Excoria-
tion appears to scrve the complex functions of muscular release of the physiologic
tension created by repressed rage, atonement for guilt through mutilating self-
punishment, and gratification of the need for love through cutaneous erotic mastur-
batory pleasure Because of the apparently masturbatory nature of scratching m
these patients, exconiation may be associated with feelings of shame, which may
account for the clandestine aspects of excessive exconation It appears probable
that scratching 15 ble for the “madd stching’ lained of by these
patients, rather than the reverse

Successful psychotherapeutic management of patients wnh persistent pruritus
and excessive excoriation invalves a | e th hip with the
patient 1 which corrective emotional experiences may occur By the physician’s
consistent acceptance of him n the face of his expressed mferionty and rage, the
patient learns to accept himself and to find constructive rather than personally de
structive methods for expressing aggressneness  If as a result of the pernussive
therapeutic atmosphere the patient begins to act out hus resentments m social set
tings, an eventuality consistently associated with improvement of the psychocuta
neous disorder, lirmts must be set 1n order to prevent the deyelopment of antisocial
behavior From the psychott utic standy 1t 15 especially important that
the physician understand that msnghl alone 1s not tantamount to cure Benefit from
psychotherapeutic management 1n such cases denves prinapally from the correc-
tive emotional expertences associated with the skillfully controlled relationship be-
tween the patient and his physician

Therapy

Since the medulla oblongata seems to be an 1tch scratch center, drugs which
exert a quiescent influence on that portion of the bramn are particularly helpful,
such as bromides, phenobarhital, and acetylsalicylic actd  Sutton found the latter
and amidopyrine most useful N lly, the entirc p! ‘tone  of the
patient should bé 1mproved The ehmunation of narcotics, tea, coffee, and alcohol
1s suggested

Pruritus of the scalp 15 often due to some speaific agent and respands properly
tacthe removal of said agent and the use of bland, soothng, local measures On
the other hand, diopathic pruntus of the scalp may require a shillful combination
of local and gencral measures For the treatment of the acute and extremely
Pruntic scalp, the imtial apphication of an iced wet dressing may alleviate the pa-
tient’s discomfort The solutions of greatest value are weak bonic acid and dilute
aluminum acetate These solutions should be applied to the scalp by means of wet
packs or towels  Such measures are difficult to use unless the patient 15 11 a recum-
bent posiion It 1s far more satisfactory to enlist the services of another person or
anurse  The application should be hept extremely cold and adminustered every two
to three hours for approsmmately twenty to thirty nunutes Dunng this period the
use of antilustaminics by both the oral and the intramuscalar route often results 1n
speedy relief  These drugs are of primary value 1n the treatment of pruntus duc
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to the vanous allirgens although the tendency at present is to employ them as a
panacea for all the cutaneous ulments to which the flesh 1s hesr  As might be ex-
pected they will not perform miuracles but they do hase a defimte and speaific
value  They are effecttve pnmanly n the treatment of acute and to a lesser
extent, chronic urticara of the scalp  They are also of value in vanous physical
allergies of the scalp such as sensitnaty to hght and in selected mstances of local
ntching Unfortunately, at the present time the appearance of the symptom of itch
g on the scalp or clsewhtre on the cutancous surface seems to evohe a conditioned
reflex on the part of the doctor  As with Pavlov’s dogs, the itch 1s the nnging bell
which stimulates not salin1 but the prescription of an antihistaminic cure all It
must be realized that itching 1s the most common ssmptom encountered i derma
tologic practice and may be obsenved 1n any onc of several hundred discases
The antihistaminics Are 1 group of substances which 1n principle of action
resemble the antibioties  In the allergic conditions i which they are used theory
has 1t that histanune 1s produccd and 1cts upon the cells that arc sensitne to 1t
ration of the ) s mterferes by biologic competition with this
actton of histamunc thus mahing 1ts effects null and vord  Today with many effec
tne antiustaminics 1n popular use there 15 still room for impros ement 1n the produc
tion of such compounds having even greatr effectne properties and still lesser
toxic and adverse side effects  Wath the antihistaminies the dosage schedule to
produce and maintan the desired improvement must be ascertained 1n cach case
The usual range for adults 1s from 12 to 400 or even 600 mg 1n twenty four hours
gueen in dicided doses of 4 to 100 me cach  The drugs re rapudly absorbed from
the gastromntestinal tract and rapidly fixed destroyed or excreted  Expeniments
ndicate that in man eflectine blood levels are reached within the first thurty to
fifty minutes after 1ngestion on an cmpty stomach and are muntawned for one to
two hours therafter  Admunistration of the drugs must therefore be so spaced that
the effective levels are achieved at the tumes when the expected mamifestations
would be most disturbing  The side effcets encountered with Pynibenzamine, Bent
dryl and other antthistaminic agents are similr but not alwnys sdentical  In the
same person one drug may be without sigmificant side effects whereas the other
produces dssagreeable sequelac or one drug may produce side reactions different
from those produced by the other It 1s therefore wise to swatch to a trnal of some
other member of the series when the first 1s not well tolerated  In cases i which
such side eifects as drowstmess or sedxoon are rrarted due ot o fuch contmwrens of
these drugs 1s urgently required attempts can be made to counteract the drowsiness
by the addition of such drugs as Benzedrine or Dexednine sulfate or ephedrine
when overstimulation  pntteriness  or sleeplessness occur  the addition of bar
biturates or of other sedatives may be added It must always be kept in mnd
that any of these drugs may mitiate prolong or aggravate the pruritic state
There have also been numerous rcports stating that the antshistamine drugs
1n omntment form were of value in the treatment of many itchy shin diseases Al
though this 15 true they are also externally irmtating 1n many of these condtrons
and may aggravate the onginal disease  Antilustamunic ontments should be em
ployed with caution on a pruritic scalp especially when a dermatitis 1s present
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The following preparations are often employed 1n the treatment of nonspcafic
prunitus of the scalp (see Formulary, page 551, for additional local preparations)

Owntments

Menthol hiquef 02
Phenol hquef 10
Hydrophilic ointment U S P qs 1000
Liquer aluminum subacetate 50
Anhydrous lanolin 100
Cold cream, unscented 150
Eurax omtment qs
Antihistamine powder 1050
Water washable omtment qs 1000

(Many such preparations
are commercially available)

Mentho! liquef 02
Benzocaine 30
Cold cream, unscented qs 1000
Lotions

Menthol Liquef 02
Laquor carbomis detergens 50
‘Water as 1000
Benzocaine 10
Chloral hydrate 40
Castor o1l 50
Alcohol 200
Water qs 1000
Glycern 50
Phenol 10
Camphor 30
Water Qs 1000
Mentho! Liquel 01

Bonc acd 30
Water qs 1000
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CHAPTER VIL
SCALP INVOLVEMENT FROM SKIN DISEASES

INTRODUCTION

Many disorders of the skin frequently mvolve the scalp as well In the ma
Jonty of such instances, the scalp lesions are mercly representative of the typreal
lesions present elsewhere on the body surface  However, vanations in the charac-
tersstic appearance of such lesions are often encountered on the scalp due to the
different morphol and pk 1 [ of 1ts surface and structure

In order to simplfy the difficulties of reference to the vanous skin disorders
and diseases, they are presented 1n alphabetical order  If the discase was of only
shght 1mport as far as the scalp was concerned, a bricf description and diseussion
sufficed  The more wmportant shin discases affecting the scalp are described m
detail with respect to their diagnosis and therapy i that anatomic location

1. ACNE NECROTICA MILIARIS

Climcal Features

Persistent atching of the scalp causes the patient to consult his physician for
rehef  When examined meticulously, the adult scalp exhibuts a few minute, yellow
pustules situated at the ostia of the hair follicles These pustules are of pinhead
size sometimes with a conical crust superimposed on a moist base  Usually only
three or four of these tiny, oozing points confined to a small area or widely scat
tered may be found on an entire scalp but n more severe cases the brow and areas
of the cheek, neck and chest may be simultaneausly mvolved

On the scalps of infants and young children the features are somewhat differ
eat Onset 1s preceded by a generalized erythema  Then follows a widely dis
tributed, mulary, follicular pustular eruption  Crusts form and fall, but the entre
Process may continuc for months with attacks following one another 1 close
succession

Montgomery reported 25 adult cases with simlar development  Pruntus pre
ceded the appearance of mnute vesicles which ruptured in six hours, first coang
serum and then crusung  Of this series only a few ulcerated W hile some say that
chromic cases eventually develop into true acne necrotica Sauill could not sub
stantiate this  Onc of her cases recurred at mtervals over a period of twenty years
and never developed nto the more senous disease

There may be some difficulty i distmguishing acne necrotica mihans from
Bockhart’s impetigo which 15 also an inflammatory pustular cruption at the site

407
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of the piloschaccous onfice  The yellow pustule is usually centered by a haur, its
shape 15 hemispherical rather than conical, and the size varies between pin point
and lentil instead of being uniformly minute as in acne necrotica miltans

Pathology
The lesion 1s a simple intradermal sesicle filled with serum  Staphylococci are
the major 1 The histologic picture is similar to that of a small

or early Yesion of acne vanoliformis

Etiology

Sabouraud considered this disease merely an abortive form of acne necrotica
By cultuning the crusts, he found Staphylococcus aureus and other microorganisms
Montgomery and Ormsby point out that the characteristic lesions frequently follow
other scalp disorders such as suppurating wounds, furunculosis, and contact der-
matitis  The incidence of acne nccrotica milians 1s usually higher after middle
age  Men are more prone to 1t than women 1n the ratio of two to one

&

i |"..'nh'.

Fig 229 —Acne necrotica mihians showing penifolhicular vesicopustules of an intenscly
prunitic nature  (Courtesy Sutton and Sutton  Diseases of the Skin  Onqinal photograph
by Dr Hamlton Montgomery )

Therapy I

In general, the measures adused under the treatment of follicular impetigo
and acne vaniohformis are adequate (pages 248 and 411)  Improvement but not 3
complete cure may follow the use of any mild mercunal, tar, or sulfur apphcation,
whether 1 omtment or lotion form Local therapy should be combined with
systemic measures (as described on page 252)

2. ACNE URTICATA

Acne urticata 15 a somewhat vague entity described by Kapost, Toutan, Lowen-
bach, and others as a condition 1n which urticarial wheals and papules appear on
the scalp, face, and other portions of the body of neurotc individuals  The pri-
mary lesion, often preceded by itching and burming, 1 2 small wheal which gradu-
ally enlarges in size  In a short tume, the center of the wheal becomes paler, flatter,
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and vesicular, with eventual crust formation The crust falls, leaving a small scar
mn the scalp or on the face which i time becomes depressed and of a shining white
color  As Adamson suggested, the wheals and papules are probably secondary to
self inflicted traumatic irntation  Lesions of thus type are not at all uncommon
m the scalp but are actually neurotic evcortations and are more completely dis
cussed 1 the chapter on neurodermatoses

3. ACNE VARIOLIFORMIS

Chintcal Features

This papular eruption has the distribution of a pustular scborrheic dermatitis
and the phology of a papul otic tubercubd  The vertex, the temporal
regions, the anterior portion of the scalp near the hair border, and the adjacent
forehiead may become the sites of acne variohformis  The lesions are discrete, indo-
lent, and extremely pruritic papules which develop into reddish brown, crusted

T les with an umbil; d center M y notes that 1n some cases
the peripheral extension of the papulopustules may create a narrow, annular, sero
purulent chamber with a depressed, firm center

The papules form about the piloscbaccous onfice and therefore are usually
pierced by hawrs  These hairs are shed with the crusts about a week after the
appearance of the papules, at the time when the inflammation has begun to subside
The shedding of the crust leaves a superficial ulcer which heals as a permanent,
shightly depressed, circinate scar due to necross of the follicle and the penfollicular
tissue  When these scars are closely aggregated, they cause a patchy, acatnicial
alopeera resembling the pitted scars of smallpox  Similar lestons may be present on
the face and chest

Because of the extreme pruntus and burming sensations present mn the early
stages of acne necrotica, constant scratching 15 likely to modify the appearance of
the lesions so that they will not always appear as described, but will have modifi
tions and complications caused by trauma  Although the hife of each papulopustule
15 col ely brief, others 1} to appear, thereby producing a
chrome disorder which undergoes periodic remissions and exacerbations over a
peniod of years

l’éuhology and Etiology

Sabouraud believed that his seborrhese microbacillus was always present first,
and superimposed on that came . staphylococcus as an active agent, infiltrating, the
upper part of the hair follicle and then spreading to include the entire follicular

Pp: luding the seh: gland  Several investigators have cultured both
streptococar and necrotizing staphylococer from the lesions  Intradermic mjections
of these microorganisms supposedly resulted 1n the formation of lesions 1dentical to
those of acne vanolformis

McCarthy, examining the crusts, discovered that they contained clumps of
staphylococer at various levels in the margmal zone with a mass of microbacilli
centered in the area corresponding to the folhcular orifice  Necrotie tissue and
inflammatory cells replaced the pilosebaceous structure and follicular epithchum
In some instances  the latter had completely dissolied  The skeletal remans of the
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sebaccous glands can at tiunes be located but more often they have disappeared
without trace  Blood vesscls adjacent to the necrotic areas may be thrombosed,
and the nccrosis may have attacked not only the follicular apparatus but the col
lagen and elastic tissues as well

i

b1y 230 —Acne vanoliformus, showing typical lesions 1n a common location  (Courtesy Sutton
and Sutton  Diseases of the Skin  Onzinal photograph by Dr 1 Pels)

N

Fig 231 —Acne vanolformis showing typical lesions and atrophic, rounded scars on cheeks
and nose  (Courtesy Dr Frank Combes )

In some actne lesions the follicles e surrounded by a dense, round cell
mfiltration with eptthehiord cells and tubcrculoid structure  Whether these cases
are actually acne varioliforms or tuberculids 1s problematic A survey of the hitera
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ture would indicate that an mactive or burned out tuberculous process may be the
contributory factor 1n some of these cases which were ncorrectly labeled acne
vanohformis

Acne vanohforms flounishes on an underhing seborrheic ‘sol ™ The disease
attacks obese, mactne men and women 1n the middle period of ther Ines How-
ever, 1t also occurs among young debilitated mdniduals It s also mmportant to
rule out the possibility of a septic focus m the teeth, tonsils smuses and, in women,
the cervix  These underlying systerme factors may pave the way for a superm
Posed, specific microbial infection
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Fig 232 —Acnc varolformis  Above, at st s a pustule containing large numbers of

staphylococes  Below at f, 1s the follicle contaiming the pnmary culture of the seborrherc

bacillus  (Courtesy McCarthy  Discases of the Hair  Reproduced from Sabouraud  Affec
tions du Cuir Cheche, Masson & Cie )

Therapy

~ The first step in the treatment of this diseasc 1s the correction of underlying
systemuc dysfunction  In the usual ebese paticnt, the dict should be similar to that
employed for the correction of other recurrent pustular conditions  In general a
high protein low fat and low carbohvdrate 1egime 1s advisable  In addition the
following foods should be mterdicted  chacolate, nuts shellfish highly scasoned
and greasy foods 1odides and bromides mn any form and alcohal  The occastonal
Patient may also be bencfited by immunotherapy (staphylococeus tovord  autoge
nous vaccines)

Local measures are imtiated with daily scalp shampoos  In the usual nstance
this may be followed by the i of b and ptic lotions or omt
Ments contarmng bacwtracin twurcomvan  ammoniated mercuny salievhe aad a
member of the quinoline famih hexachloropbene or bichlonde of mercurs  Fre
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quent ¢xposures to ultravolet rays atc of value  For this purpose, a small cold
quartz type of apphcator 1s useful  Weekly applications of powdered carbon di
oxide n 1cetone are of value in resstant and recurrent cases  The disease has a
definite tendeney toward recurrence, and therapy must be continued for long
periods of tume after complete subsidence of the active Iestons  Relapses are also
not infrequently observed following negleet of the general measures advised 1n the
preceding paragraph  The following prescniptions are often  therapeutically
eflectne

(1) Qumolor Compound Omtment 200
Ppt sulfur 20
Castor o] 50
Petrolatum qs 1000

(2) Ammoniated mercury 50
Saheylic acd 10
Cold cream USP gs 1000

(3} Diodoquin or \ioform 20
Bacitracin o ntment gs 1000

(4) Hexachlorophene 10
Bichlonde of mercury 006
Saheylic acid 30
Resorein monoacetate 30
Spints of lavender 150
Castor o1l 50
Alcohol (70 per cent) qs 1000

(5) Bauutracin pemicillin terramyem, of
aurecomycin omtment

{6) Quinolor Compound Otntment 50
Bacitracin omntment qs 300

4 ACRODERMATITIS CONTINUA (HALLOPEAU)

Involvement of the scalp occasionally occurs in this discase  The lesions ap
pear as scaling crusted patches which can be scraped off to reveal an underlying
purulent and exudative surface -

5 ALOPLCIA (NONSPECIFIC)

Alopecia of a nonspeaific and noncicatnicral tvpe and ether partial or com
plete 1n extent may occur as follows
1 In association with varous shin diseases such as acanthosts mgrcans, der
! tis erysipelas exfol e dermatitis ichthyosis and hipomelamc reticulosts
2 In with the 1 rarous toxic states and high fever, a
diffuse shedding of scalp hasr may occur  In addition to the exanthems this phe
nomenon occurs m association with other discases such as gnppe, influenza, pneu
monta, ratbite fever, scpticermia and typhoid fever
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2]
{5.« !

[

Fg 233 Temporary alopec a occurs ng se en weeks after erys pelas  Complete regrowth of
normally p gmented har four months later  (Courtesy McCarthy D seases of the Har)

e

ot

F¢ 234 —Extens e loss of ha r follow ng influenza {Co rtesy ODone an  The Har)
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3 In nsscention with vanous other temporuy or prolon_ed disturbances and
diseases such as cachexin from any cause diabetes mellitus disscmmated Jupus
erythematosus endocrine dysfunction hpoid proteinosss tuberculosis Vogt Royan
ag syndrome surgicnd procedures neuroses and pregnancy

6 ATOPIC DERMAIITIS (DISSI MINATID N URODERMATITIS)

This disorder may be classifed as a chiomic but superficial shin disorder
charactenized by pruntus thicheming nd hehemfeation of the shin Over a period
of years pomly defined pliques appear on the face neck and flexural aspects of

Fg 235 —Atop ¢ eczen a 1n stage of extens v exfol at on w th seal ng of face and scalp

the elbows and hnees  The disease often begins i mfancy and usially eccurs m
individuals with a high familial mecidence of allerg ¢ disease  Alttougt the ds
turbance 15 basically allergic 1n origin there 15 no question of the fact that psycho
somatic and other factors are frequent predisposing and exacerbating mecl anisms
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In those cases where speafic allergens are responsible for the dermatitis, their elim-
nation may result in cure  Although this disease may nvolie the scalp, 1t 1s not
one of the more frequent sites  This disease 15 also allied to the locahized form of
neurodermatitis and, as such, 1t 1s discussed elsewhere (page 375) From a thera-
peutic dp both and local are of importance  Although
desensitization procedures may be of value {when sensitivity has been demonstrated
to a contactant, inhalant, or ingestant), ehmnation of the suspected agent or
avoidance of exposure to 1t are of greater value This disease 1s one of the major
d 1 problems and a di of 1t 15 out of place 1n this volume  Surt-
able deseniptions may be found 1n any of the dard textbooks on d: logy
The local manifestations of 1ts insolvement of the scalp arc comparable to those
described under the title of Cir bed Neurodermautis and a d of
causatne mechamsms, pathology, and therapy are descnibed under that heading
(page 375)

7. DARIER’S DISEASE

Daner’s disease, or heratosis folliculans, displays a wide vanety of lesions,
depending on their Jocation  The process as 1t imolves the scalp tends to have a
seborrheic distnbution with 2 speaial predilection for sites of intense perspiration

t -

Fig 236 —Daners d«wse  Typical lesions as they imvohe the scalp  The temporofrontal
Trmions are most commonts affected  (Courtesy McCarthy  Diseases of the Hair )
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Fig 237 —Daners discasc A Vegetative type with involsen ent of the face and scalp margins
B Vegetatne lesion i the scalp  (Courtesy Dr Herman Beerman wnd Arch Dermat & Syph )
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Fg 238 —Daners dsease assoc ated w th almost total alopeca (Courtesy Dr D Yelton
and Arch Dermat & Syph)

Fg 239 Darersdsease Phoo crograph of sc Ip tes on 1t ow ng dyskeratot ¢ cells  (Cour
tesy Dr D Welion and Arch Dermat & Syph )
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In addition to the hairy portions of the scalp 1t may be situated on the temples,
the face, particularly 1n the nisolabial folds the rctroauricular regions neck and
axtliae the presternal anterscapular, umbilical and genttocruraf regions and the
mons venerss back gluteal regions dorsa of the feet soles hands and palms

The lesions which are oftcn bilateral and symmetnical are reddish vellow and
may be plaquelike fungating condslomatous pamflomatous, cochscomblihe, or
tumorous  Umbihcated papules no larger than | em are farly common and mor
phologically resemble those of molluscumn contagiosum

Essentially the imitial papules are the result of a heratosis of the follicular
onfices pinhead i size and of the same color as the adjacent integument  As the
discase progresscs the papults become red brown in color, covered with a gray or
brown firmly adherent crust, and greass to the touch At this stage the Jesions
resemble the crusting forms of scborrheie dermatitis

In tyme these papules coalesce until the whole rea 1 occupied by a mass of
small dark brown tumors and hyperheratotic growths miolung the mterfollicular
ussues as well as the follicles and rendering them hypertrophuc — Superficial uleers
may form at the sites of the follicular ortfices and a mucopurulent malodorous
fluid 1s secreted by the wegetating mass  Secondary staphylococeal mfection may
occur with ats attendant pus formation  While hair loss 1s not unmediate, 1t may
follow as the discase proeresses Cases which are noted in wfancy are usually on
an hereditary basis and often of 1 more severe nature Welton even reporting a
case of alopecia totals with the denuded sealp presenting symptoms charactenstic
of Darter s discase

Histologrcally the process 1s an epithelial ene  The chief features are dys
keratoses the corps ronds of Darir and grain shaped formatons  The micro
scope also reveals hypcrheratosis 1nd pariheratoss acanthosis lacunac 1n the ept
dermis 1nd a pronounced basal cell hyperplasia  The uneven surface of the lesion
contains invagmations filled with bornv plugs while the surrounding epithelum
shows the atypical prohferation of the basal cell laser

When the vegetative type attacks the scalp the epithelum surrounding the
harr follicle sends out processes resumbling epithelioma with lumen in therr depths
The cells of these tubelthe projections are cubotdal and epithelial  Beerman pogts
our that 1t 1s these processes whtch account for the fuxunant papiffary growti

The consensus now 1s that Daner s 1s not a follicular disease at all but affects
the hair follicles only mcidentally  Hidaka found that 68 6 per cent of the lesions
in his cases were nonfollicular that 30 7 per cent were situated near follicles but
only ene was actually perifollicular

Differentsal diagnosts may be necessary where famihal benign chrome pempht
gus 15 concerned since the latter has lacunae shght basal cell prohferatton and
extensne rather than shght acanthohsis  The complete lack of hyper or para
keratosis indicates to some observers that Darter s discase 1s not m the picture at all
Nevus synn; d papilliferus of the scalp may comphcate the diag
nosts where the yegetating type 1s concerned  The most notable chinical difference
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15 the single leston or small group of Iesions presented by the nevus rather than the
more diffuse imvolvement of Daner s disease  Histologicnlly the discrepaney 1s even
greater  Nevus syningocystadenomatosus paplhferus Ithe familial bemgn chronte
pemphigus, lacks any trace of hyper , para , or dysheratosts lacunae, and basal cell
prolferation It 1s primanly a lesion of the sweat apparatus showing regularly
intracystic papilliferous projections covered by two layers of cells columnar on the
outside, cuboidal within

Local measures are of httle value 1n Darter’s discase  The tngestion of large
doses of vitammn A 15 an aid in control of the more extensive forms of this disease

8 DLRMATITIS HERPETIFORMIS

1ek H 1

This discase rarely mvolves the scalp alone gh an v
lar lesion or group of herpetic lesions may be observed on the scalp dunng the
course of the disorder When the bullae dry the scalp 1s left covered with large,
flaky scales

Fig 240 —Dermatitis herpetiformus of the scalp  (Courtesy Dr Frank Combes )
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9 DFRMATIIIS MLDICAMI NTOSA

Under this title, the mamfestations on the sealp induced by the nternal ad
ministration of drugs will be considered s includes those ingested, absorbed
through the mucosa, and these parenterally administered

Arsentc Inorganic arsemc may be an uncommon cause of heratoses and epr
thelioma of the forchead and scalp  In several cases of alopecia areata arsenic and
lead were present in increaced vmounts 1n the body flds and tissues  The pres
ence of these heavy metals in the body was supposedly accounted for by the wide
spread prevalence of arsemue and lead sn unwashed fruits egetables, and other
foods duc to spray residucs mnsecticades, and v arious other forms of contamination

~
Fg 241 —Alopecia follow ng drug ingesuon (arsenc)  {Courtesy Dr Frank Combes }

Atabrine The lichen planus Iike eruptions and exfobatne dermatitis attrib
uted to Atabrine are o ye d by a difTuse alopecia

On the basis of hustol Schamb stated that persistent
alopecia following Atabrine dermatitis 15 the result of destruction of the hair fol
Itcles by a deep inflammatory process sufficiently severe to destroy the hair follicles
and the sweat ducts  Simularly cutaneous atrophy oceurs when Atabrine dermatitis
destroys the entire thickness of the eprdermis  Temporary alopecia and amdrosis
and absence of atrophy n skin areas previously the site of dermatitis may be pre
sumed to result from a less acute and less prolonged inflammation, from which the
hasr follicles sweat apparatus and epidermus are able to recover
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Barbiturates  Exfoliative dermatitis due to this drug produces redness scaling
and diffuse alopecia of the scalp Sinular changes in the scalp may oceur durning
the course of an exfohatne dermatitis produced by arsphenamine carbarsone di
mtrophenol gold mercury pemicilin streptomycmn and sulfonamides  If the pa
tient recovers from the disease the hair grows n agamn although 1t 15 usually quanty
tatively less

Bromdes and Jodides In acnerform and granulomatous eruptions encoun
tered following sodide or bromide theiapy, a few papulopustules or even a fungoid
nodule may be encountered on the scalp

Cyrenine hydrochlonde The use of this drug was followed by a diffuse and
extensive alopecia

- .

Fig 247 —L chen planus 1 ke crupt on of face and scalp marg ns following drug ingest on
{qunacr ne)  {Courtesy Sutton and Sutton  Handbook of D seases of the Skn )

Gold  Alopecia areata and totalis have occurred following gold therapy

Propyitt rouractl  Diffuse hair loss has been reported following use of this drug
1n the treatment of hyperthy rotdism

Quinine hydrochlonde  Alopecia areata has occurred following the intra
venous use of this drug

Thalium  The only ternally acting dru~s hnown to produce alopecia with
any degree of consistency are the thalum salts  Unfortunately ths effect 1s often
assocrated with severe manifestations of svstermic touaty and even death In a
group of children with nngworm of the scalp who were treated with this drug a
miscalenlation in the dosage resulted i the death of sexeral of them  In view of
this Ppossibility and the high incidence of toxic reactions from this drug 1t 1s thera



Fg 243 Alope 1 follow ny, drus,  « ston (cyver ne hyd ochlor de)

g 744 Alopeca of a permanent nature follow ng h use of a dep la ory conta n ng thal
1um acetate  (Courtesy McCarthy D seases of he Skn)
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peutically contramndicated It would be of great value to have a drug that could
consistently produce temporary alopecia of the scalp without untoward reactions
elsewhere, but thallium 1s not the answer

Experimental work by Uruena, Pardo Castello, Andrews, and others showed
that the most satisfactory dose of thallwm acetate was 8 mg per hilogram of body
weight, administered as a single dose  The harr fall begins on the seventh day and
1s usually complete on the fiftcenth to eighteenth day A small fninge of hair 1s
usually left on the anterior frontal and lateral scalp margins  Regrowth occurs in
three months although a downy fuzz appears one month after the mngestion of the
drug

Smaller amounts are neffectual and larger amounts produce salnation, myo-
sitss, neunts, lethargy, and headache  With overdosage, severe reactions otcur n
the gastromtestnal tract and central nervous system with possible fatal termmation
Surprismgly enough, this drug 15 cven more toxic to adults than to children, pos
sibly due to the basic effeets of this drug on the endocrine glands and the autonomic
nervous system  The effects of this drug are gencrally cons:dered due to a tempo
rary arrest of the action of the endocrine glands and the autonomic nervous system
on hair growth It has also been postulated that thallum mav react with the free
sulfhydryl groups of cysteine and homocysteine, resulting in cystine defictency and
thus inhibiting normal hair growth  Flesch and Goldstone recently proved, how
ever, that the depilatory effect of thallum s not due to a direct mterference with
normal sulthydryl metabolism although 1t mny mnterfere with the synthesis or utiliza
tion of cystine

In former years, a depilatory cream (Roremlu) contaming thallum acetate,
was marketed for local application as a hair remover  Needless to say, 1t not only
was deq as a depil v, but was ble for a number of toxic and
dangerous reactions

i

10 DERMATITIS VEGLTANS

This local infection mvohes the scalp, axillae, gemtaba, grom, and muco
cutaneous junctions On the scalp, 1t 1s charictenized by milian papulopustules
appearing 1n groups with subscquent coalescence and the formaton of crusted,
elevated, vegetatine patches chmeally resembling blastomycosis Tt responds readih
t0local antiseptic measurcs

11 CRYTHREDLAA

Children with this avitaminotic disorder present a preture of abject wretched
ness  In fact they are so nuserable that they lterally tear out their hair  Accord
mely enthredema ma be clasaified 15 a causal agent of trichotillomama

12 FPIDEMIC EXTOLIATIVE DLRMATITIS (SAVILL)

An cpidenuc of this distase oceurted approximatedy fifty years ago and a few
cases were subscquently reported It 15 questionable s to whether such an entity
exists although the disease was carefully studied at the time of its onqinal deserip
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non It occurred in two distinct chinical types one resembl ng a moist and exten
sne eczematous dermatitis the other being a dry exfoltatne form  The regions
most frequently mvolved were the scalp face and upper extremities  The basic
skin lesions were grouped acumnate papules around the follicular onfices In
severe instances the hatr and nruls were fost

The ctiologte agent was not speafically detected nlthough a member of the
staphylococcus family was suspected  Treatment 1n general did not appear to
influence the coursc of the discase  Although the myjority of patients recovered
there was 1 mortality rate of approximately 10 per cent  Inasmuch as this disease
has not been observed in recent years it s quate possible that 1t 1s merely a vanant
of some cntity now classifed under a more speeific heading

pi)

Fg 245 —Dermat ts vegetans (Courtesy Dr F Resss ) ~

13 EPIDERMOLYSIS BULLOSA

Eprdermolysts bullosa of the dystrophic type 1s not infrequently associated with
changes mvohing the scalp In this rare hereditary disease the hair 1s affected
along with the changes in other cctodermal organs Wende described the occur
rence of complete and permanent alopecia In two infants from the same family
These children were born with thick harr which fell out at the usual trme and never
grew back  They also showed the usual features charactenstic of this bullous der
matosis  Several other vanations of alopecia in association with this disease have
been described and are included elsewhere under the classification of tal
alopeaa




Fig 246 —E bullosa hered with of bullae 1n
lesions  Alopecia of scalp as well as mvolsement of eycbrows eyclashes, and hands was noted
(Courtesy Sutton and Sutton  Diseases of the Skin  Ongmal photograph by Dr G W
Wende )

Fig 247 —Erythema multiforme (crythema annulare centnfugum) of the scalp margins
(Courtesy Dr Frank Combes
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14. CRYTHEMA MULTITORME

In the vanous forms of this disorder, including the more <cvere manifestations
grouped under the title Stevens Johnson discase, there 1s hittle or no mmvolvement of
the scalp  An occasional bullous or papular lesion or group of lesions may be seen
on the scalp duning the course of ths disease

15. ERYTHEMA NODOSUM

This symptom comples has been observed as a rare complication of an actine
fungus wnfection of the scalp

16. LRYTHRODERMA

Erythroderma or exfolitine dermatitis 15 a generakzed, scaling eruption m-
voluing the entire body and usually showing an associated scaly, red scalp with an
aloptaia of varying cxtent  Some of the causes of this cxtensie shin disorder with
scalp changes of scaling, redness, and alopecta nclude

a Drugs internal  antipynine, arspheninune, Atibone barbiturates, carbar
sone, dmitrophenol gold mercun pemciilin, quimine, serum, streptom cin, sulfon-
amtdes

b Diugs external  aenflavin armca, chnsarobin, pieric acid, mercun, re
sorcin salicylic acid, sulfur

¢ Lymphoblastomas (leukemia, Hodghin's disease, granuloma fungoides giant
follicular lymphadenopathy)

d Shin discases  atopic cczema, dermanitis vencnata, eczema, nfectious
eczematord dermatitis lichen planus, pttvniasis rubra pilans, psoriass, and sebor-
rheic dermatitis

17. LRYTHRODERMA DLESQUAMATIVA (LEINER)

In this exfoliatne dermantss of breast fed infants, the scalp 15 covered by 1
severe and extensne scborrheiform cruption as mamfested by yellow crusts and
scalts on an inflamed reddened shin - Leiner diffurentiates this affection from im
petigo or dermatitis exfoliativa neonatorum (Rutter), swhuch at may closely rcwmblc
by 1ts chromcity and the severe seborrheic type of scalp molvement

18 LXANTHEMS
(Scarlet Fever, Measles, Rubella, Vanola, and Varcella)

In exanthems, it 1s not unusual for the scalp to share in the process and show
Iestons typical of the stage of the discase elsewhere on the body  Vesicular, pustu
lar, and ulcerative lesions of vanola and varicella n the sealp may leave sequelac
1 the form of small areas of cicatricral aloptesa  In addition a diffuse shedding
of scalp hair may occur duning the course of these diseases or durmg the pertod of
convalescence
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19 ICHTHYOSIS
The hair 15 dull lusterless and drv, and the scalp 1s covered with a fine, dry
scale n mild forms of this disease  In the more severe examples of this malady
the vertex 1s covered with thick gray, quadrangular rough cdged scales adherent
centrally to the scalp (crocodile scales)

Fg 748 —1 hthyoss 4 Harlequ n fctus showing nvolvement of scalp B Exireme
degrec of ichthyoss wih alopeca  (Courtesy Sutton and Sutton D seases of the Skn
Or g nal photoeraph of harlequ n fetus by Dr € P G Wakeley |
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Ichthyosiform Irythrodermt (crythrodermie congemtale 1chthyosiforme) —
The scalp 1s dry and sealy 1n this unusual discase but the har 1s not necessanly
affected

B
Fg 249 —heratoss blernorrhag ca 4 Scaly crusted les ons and alopecia  (Courtesy
Sutton and Sutton D seases of the Skm O gmal photograph by Dr H L heim)
B Corona gonortheica  (Courtesy Dr F Combes )
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Ichthyosis Follicularis —This pecuhar disease 35 charactenzed by an ichthyotic
skin keratosis pilars ike papules, diffusc alopecia of the scalp eyebrows and eye
lashes, trachoma and conjunctratis

20 INCONTINENTIA PIGMENTI

In this rare pigmentary dermatosis spotty alopecia has been reported In one
nstance the scalp showed numerous atrophic sharply crrcumsenbed bald spots and
brown areas of prgmentation In another nstance the scalp showed scleroderma

Terod

like changes and alopecia ct Ily sirlar to the 1bed form of ma
referred to as en coup de sabre

21 KERATOSIS BLENNORRHAGICA

Thus chrome mflammatory dermatosis 15 due to the gonococcus and occurs 1n
conjunction with gonorrheal infection of the gemtal tract and jomts It 1s char
acterized by a symmetnic eruption of horny conical nodules pustules and crusts on
the palms and soles The scalp and forehead may show stmular lesions

e “ r
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Fig 250 —Keratos s blennorrhagica with scaling crusted lesons and corona gonorrheica
(Courtesy Clay Adams Co )

Chnseal Features 22 KERATOSIS PILARIS

This disease primanily mvobves the extensor aspects of the arms and thighs as
discrete  goose flesh papules smpartine a nutmeg grater feel ng 1o the skin The
Papules are situated at the mouths of the hair follicles and are composed of scbum
and epithehal scales These papules are usually of pinhead size grayish in color
and, although often pierced by a hair the latter 1s more often curled up nside.
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Over 1 long pertod of time the pilosebaceous Apparatus may be destroyed and re
placed by minute white patches of cicatrienl alopecia  In rarc instances the dis
case affects the outer third of the eyebrows and the sealp and the resultant aicatn
aal alopecia resembles that of folliculitis decalvans and pseudopelade  The diag
nosts may be simplified by the finding of folhicular plugs at the margins of the cica
tricral patches It 1s questionable whether such caces are 1 rare form of keratosis
pilaris or actually follicular types of kehen plinus

Ulerythema ophryosencs as first described by Taenzer aind Unna  chincally
presents the same lcstons as heratosis prlarss Supposedly  the typical horny papules
frst appear on the eychrows wnd spread to the sealp and extrenuties  [he disorder
may persist for years without change or through the process of supcrficral inflam
mation and atroply progress to final small white patches of acatricial atrophy
Dubremlh MacLcod Jachson and Brocq considered it a form of keratosss pilans
which it The former tcrm should be dropped

Fg 751 —Keratoss plars H Harshaft Af muscle A acute bend sn foll cle G co1gland
(Co rtesy Sutton and S tton D scases of the Sk n After Unna )

Pathology

The papulcs are produced by a hyperheratosis about the follicular onifice fill
g them with horny plugs 1n which are colled one or mote fine hawrs  The sur
rounding epidermus s also hyperheratonc  There may be a shght inflammatory
reaction i the surrounding corum A modcrate to scycre degree of atrophy of the

follicle (including the hair pap lla) sebaceous glands and ercctor pili muscles s
cvident

Etology

Keratosis pilaris 1s probably a congenital disease related to rchthyosis sib
normal sebaceous glands and increased cutaneous requirements for vitamin A
Therapy

Frequent bathing and the usc of strong soaps have been advised I prefer
mild abrasives and local exfoliatine procedures including ultraviolet radiation fol
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lowed by the use of bland emollients The following emulsion has proved sery
helpful

Aad saheylic 30
Sodrum laury! sulfate 10
Cetyl alcohol 100
Glycenn 100
Water qs 1000

This preparation should be gently massaged into the affected area several
times daily

General measures should include the avoidance of wool, mild exercise, and
the ingestion of 150,000 to 300,000 umts of vitammn A daily The patients should
be chserved at intervals 1n view of the possibility of hypervitaminosis A

23, LICHEN PLANUS
Clinical Features

Lichen planus 1s a disease which rarely affects the scalp  This has been a
source of great confusion to students of the disease because of the appcarance 1
the literature of many reports of various unusual scalp entities associated with hichen
Planus of the body This confusion may be dispelled af 1t 15 realized that although
such cases are associated with hichen planus, they are actually a special entrty and
are described as such under the heading of follicular lichen planus or hichen pilaris
seu 1 A dingly, the el of this group leaves only a very small
number of cases of lichen planus in which typical lesions of the disease may be ob
served on the scalp  In such instances, a few or several small flat topped purphsh
red papules are found scattered among the hairs  These lesions are sumilar to those
Ppresent elsewhere on the body and present no difficulty in diagnosis  The papules
may group together to form a confluent patch or plaque, most often 1n the viciarty
of the nuchal region In such instances, the differennal diagnosis from patches of
arcumscnbed neurodermatitis may be difficult, although the presence of typical
Iesions elsewhere and histol e will elimnate the source of confusion

Pathology

Laymon reported that hichen planus of the scalp usually presents histologic
fratures which are identscal with those charactenizing lichen planus on the other
parts of the body Relatne and absolute h\:perkemkysls. increase m the stratum
granuly platelihe h and liquef: of the basal cells
constitute the important changes which affect the epidermus  Parakeratosis was
not noted in hus cases  He stated that lesions anvolving the scalp, as in other areas
of the body show a sharply marginated mfiltrate in the corum composed chiefly
ol lymphocytes with occasional polymorphonuclear leucocytes  This infiltrate s
not amvanably present however, as was exemplified 1n one of his cases m winch
there were characte istic papules of ichen planus on the scalp  Hustologic examna
tion showed onhy a spotty infiltrate 1 the upper portions of the cutis  He also
noted that in several cases there was a sharp band of mfiltrate hugging the follicle
aswell as a diffuse sharply marginated infiltrate between the follicles
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Luology
The cause of lichen planus 1s unknown It 1s generally assumed to be related
to systeruc disease and posably to exther phyvsical or emottonal strain

Therapy

No speaific treatment 1s indicated for lichen planus of the scalp In general,
the measures to be employed are sumilar to those used in the treatment of lichen
planus elsewhere on the body surface  Internal measures mnclude the use of heavy
mctals such as bismuth mercury, or arseme  The scalp lestons rarely rquire local

m of severe pruntus, the appheation of a 50 per
cent trichloracetic aad solution directly to the lesions will often result in ymprose
ment  This apphcation requires neutralization by sodium bicarbonate solution after
a two minute penod  This 1mprovement, of course 15 preceded by 2 short period
of irntation at the site of application

24 FOLLICULAR LICHEN PLANUS
(LICHFN PILARIS STU SPINULOSUS)
Climcal Features

The cnldhood disese entitled hchen pilins seu spinulosus 1s characterized by
the sudden appearance of groups of papules on the body and proximl aspects of
the extrermties  The papules are pinhead 1n stze, follieular i Jocation, at first red
then normal i color and surmounted by a horny spine. Tlus filiform spine, con
sidered charactetistic projects onc sixteenth of an inch above the surface and 1m
parts a nutmeg grater feeling to the shin Remonal of this spine leaves a depresston
m the papule unlike heratosis pilars i which removal of the horny plug remoses
the entire lesion  Other differential factors which typify heratosts pilans include
the slow evolution and discrete ungrouped nature of 1ts papules, and the absence
of redness at any stage Iichen prlans seu spmulosus 1s considered by some derma
tologists as either an avitamnosis or a vanant of hchen planus

A source of confusion for many years has been a group of cases with hichen
spinulosus of the extrermties and trunk 1n which this discase was preceded by a scalp
eruption supposcdly resembling folliculitis decalvans  The first case of this type
was presented by Graham Lattle at a meeting of the Royal Society of Medseine in
1915 This patient showed numerous areas of 1trophy and alopecia of the scalp and
an eruption of horny follicular papules on the body  He termed the disease follicu
litis decalvans et atrophicans a bad term and source of subsequent confusion  First
of all the patient had no follicular pustules which are essential for a diagnosts of
follrculitis decalvans and second the picture was merch that of lichen planus with
atrophic and follicular lesions both on the body and scalp  In 1924 Lattle reported
another case sumilar to the one he had reported previously but in which there were
a few definite lesions of lichen planus  He corrected his inttial report by suggesting
that all of the lesions might be regarded s hichen planus  In 1926 and 1930 he
reported several additional cases and connected all of the cascs of so called follicu
itis decalvans and hichen spinulosus with lichen planus  Feldman also regarded the
entire picture as lichen planus but of a special type which he termed hichen planus
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et acurmnatus atrophicans He further Iinked this disease with hichen sclerosus et
atroplucus  His basic findings and conclusions were Justifiable except for this ob
sersation, inasmuch as hichen sclerosus et atrophicus 1s a different entity  Mont-
gomery and Hill, m their detailed study of lichen sclerosus et atrophicus, agreed
that folliculitis decal and lschien spinulosus of Lattle s probably a follicular form
of Iichen planus but expressed the opinion that the disease 15 not lichen sclerosus
stnce histologically it does not show the features of the latter, except for follicular
Reratotic plugs

-+ -
1

Fig 252 —Folleular pluggint and cicatnaial alopecia of the scalp  Although such
Tesions have been diagnosed as keratosis pilans they are usually follicular and atrophic forms of
Ichen planus  (Courtesy Dr Marion Sulzberger )

In 1941 Fllis and kurby Smith agam considered the question of hichen planus
et acumunatus atrophicans  Of their three cases, onc presented no lesions on the
scalp  The second patient presented typical lesions of lichen planus as well as
acuminate papules on the wrists and pech and an crythematous atrophie area of
alopeera on the scalp 2 em in diameter, at the periphery of which were dilated and
plugged follicles  No hiopsy was performed  The third case presented well defined
discrete and confluent bald areas | t0 2 em 1n diameter, i which the shin was
smooth atrophic and shghtly depressed  The authors stated that the lesions were
typical of pscudopelade  Actually they meant that there were associated patches
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of cicatrcial alopecia n the scalp  lhe onset of baldness was accompanied by a
generalized eruption and At the time of (xamination three years later, there were
follicular papulcs on the abdomen and thighs  The lustopathologic findings of the
lestons on the scalp and body were sumilar, consisting, of well defined bands of lym
phocy tic infiltration closely pached around the lower ends of the follicles  The hus
tologic changes were identical with those outhined by Feldman as diagnostic of
lichen planus et acuminatus  These findings demonstrated that certun (atrophie)
follicular forms of lichen planus just as other cicatrizing processes such as lupus
crythematosus and favus could sunulate the chmeal picture of pseudopelade or
folliculitss decalvans  The histopathologic findings in this form of hehen planus,
however differ from those of true pscudopclade

Fig 253 —Foll cular and atroph ¢ I chen planus of the scilp  (Courtesy Dr Maron Syl
berger )

Sachs and De Orco 1n an extensive study concluded that lichen planopilars
Iichen planus ¢t acummatus atrophicans (Feldman) lichen spinulosis and follicu
Iitis (Lattle) were the same discase  According to these mvestigators most patients
give a history of gradual mvohement of the scalp and shin over a persod of several
months (or even one or two vears)  In some the scalp may be affected first and
others the glabrous shm  Subjectne symptoms are usually mild On the scalp
there usually appear two or three or even as many as ten to twelve patches of
alopecia varying from 0510 3 cm 1n diameter  Occasionally these patches coalesce
to form a palmn sized lesion  The shin of the involied area 1s thickened the color
may be normal shghtly erythematous or violaceous The typical flat topped
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papules of lichen planus are not usually scen on the scalp  Instead, in the majority
of cases, there are acuminate follicular lesions scattered over the imvolved area but
more numerous at the margms of the zone of alopecia  An almost constant observa
tion 1s the presence of minute keratotic plugs and pin paint sized shiny depressions
marking the sites of the follicles

On the glabrous skin Sachs and De Oreo grouped the lesions into two types
(1} Typical papules of Iichen planus, when present, were found 1n the usual loca-
tians {neck, wrists, and ankles) and mmolvement of the mucous membrane was
noted  (2) All patients showed follicular lesions on the body When the body
hair was mvolved, the picture was stmilar to that scen on the scalp  The pin-point-
sized shiny depressions were consistently found on the body, though they were more
promiment at the sites of adult rather than lanugo hair  The areas of predilection
for the second type of lesion were the nech, shoulders, chest, and extensor surfaces
of the arms and legs, though any part of the glabrous shin may be so affected

From an analysss of these observations, 1t 1s apparent that there exists a group
of cases in which cicatricial alopeera of the scalp with or without marginal follicular
plugs 1s assocrated with a follicular, papular, hchenowd eruption of the body These
lesions are actually follicular and possibly atrophic forms of lichen planus  The
best term, accordingly, 1s follicular lichen planus It must be understood that cica-
tricial alopecia 1n ats final or end stages 1s often chmecally sumlar whether due to
pseudopelade or foll:iculitis decalvans or to cicatrizing processes following other dis-
eases such as lupus erythematosus, morphea, favus, or atrophic forms of lchen
planus  Occasionally, even at this stage, the histopathologic findings may aid m
diagnosis

Pathology

In the common type of lichen spinulosus as scen 1n children, there 1s marked
keratotic plugging with widening of the orifices of the hair follicles and sweat ducts
There 15 also some keratotic plugging independent of exther  The plug distends the
follicle and the upper third may extend abovc the level of the epidermis There
usually 1s loss of the keratohyahn layer There may be a shight increase 1n the con-
nectne tissue cells at the neck of the follicle and about the papillary vessels  The
sebaceous glands are atrophied or absent  Gans reported the presence of a mild
degree of penfolliculiis

. According to Sachs and De Oreo, the flat and the follicular type of lesion show
the same basic picture  An increase 1n the granular zone, platchike acanthosts, a
well defined band of small round cells, and dissolution of the basal margin (ohserva-
tions which make the microscopic picture of lichen planus charactenstic) were scen
mall of their specimens  Seseral sections showed Joseph's licunas

The interesting feature exiubited by this speaific disorder was in connection
with the process as it affccted the hair follicles Al the essential changes <cen in
lichen planus weie found where the follicls were ivoled  hypergrinalosis acan
thosis, and a well definrd zone of small round cells which i aded the basal margin
In additton there were alterations of the normal structure of the follicle (par.
teularhy the papillan portion)  The infiltravon uniformiy pressed against the
base of the follicle so that the papilla was obliterated  As the source of blood supply
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to the hair bulb comes through the hur papilfa 1t may be that the pressure was
sufficient to intcrfere with the nutrition of the hair bulb and thus produce 1schemia
and the eventual loss of that structure  This mechanical interference with the blood
supply may account for the loss of hur

These investigators also performed clastic tissue stans of sections from this dis
case and of scctions from ten cases of unquestioned hichen planus, for purpose of
control  Their exammnation showed abscnce of tlastic fibers wathin the snfiltration
and some clumping and fragmentation At the punphery and particularly in the
neighborhood of the follicks  Such changes in the cdastic tissue are not indrcatne
of atrophy and they state that the appheation of the term  atrophy  to this derma
tows 15 based on chimical assumption not hstologrc fact

Fuology

The cause of this dise1se 1s unknown It may possibly be related to avitamino-
sis A

Therapy

The treatment 1s sumilar to that emploved for other forms of hehen planus
In addition large doses of vitanmn A (150 000 umts daly) and E (200 500 mg
weekly) should supplement such measures  Patients under treatment should be ob
served for signs of hypersitaminosis A

Locally the scalp should be washed twice weekly with a tar shampoo followed
by mnunction of a heratoly tic omntment stech s

Saleyl ¢ aerd 50
Liquor ¢ rtons d tergers 10
Lanot n 250
Petrolatun qs 1000

25 LIPOME LANIC RITICULOSIS

Ifns 1 the utle ginen to a syndrome consisting, of a long standing pruntic
dermatosss associated with gencralized pigmentation adenopathy and cosinophulta
‘The scalp often shows a diffuse alopecia

26 PARAPSORIASIS ~

The various forms of this discase practically never myvolve the scalp  This fact
mny be of value fren a standpoit of differential diagnosis

27 PEMPHIGUS

This severe and usually fataf disease not uncommonly affects the scalp  In the
vegetating forms the scalp may even be primanhy mvolied but as in the other types
of pemplugus 1t 1s usually just another site mvolved by the ts preal bullous lsions
Tn foliaceous pemphigus the scalp 1s erythematous and scaly but alopeaia 1s a very
late phenomenon since the hairs usually remam tightly attached to the follicle un
1] the patient 15 practically moribund
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Fig 254 —Pemphius of the scalp  (Courtesy Dr Marion Sulzberger )

Fig 255 —Brazhan pemphigus with involvement of the scalp  (Coustesy Sutton and Sutton
Handbook of Diseases of the Skin  Onainal photograph by Dr O G Costa.)
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Fig 756 —Pemphigus vegetans of face and scalp  (Courtesy of Dr F Combes )

28 PITYRIASIS ROSI A

Ihis mild discase of unknown ongin rarely fftets the sealp of the average
aduit  Howcver 1tas an almost iny innble Joeation of the discase n chuldren Thus
fact 15 not generally recopmzed and most reports would mdteate that scalp imvohe
ment occws 1 only a minor proportion of the cases of prtyninsis rosea in children
However this s far from bung the case and 1n fact to the contrary, the occurrence
of this infection on the scalp must be said to be an 1lmost constant charactenstic of
the discase  In twelve cases examned by Haxthausen no less than cleven of these
presented a distinct eruption imvolving the scalp  Thuse twele pauents were all
chtldren under the age of 15 years  The reason for the lack of tecognition of erup-
tions thus situated 15 duc to the difficulty encountercd in thar diagnosis  The usual
Iesion 1s not the typical fawn colored oval patch but 1s merely a small scaly arca
scattered irregularly throughout the scalp  As a rule these patches are not hyper
emic and correspond roughly m size and shape to lesions on other portions of the
skin Close obseryation will usually revcal a cf aracteristic ciremate collar of scales
surrounding the central part of the patches  The scalp lesions are suggestive of
tinea capitis  In this condiion as well as in ans other scaly dermatoss involving
the scalp of the child 1t 1s imperative that ringworm of the scalp be considered the
working diagnosts until exclusion n spuafically puirformed by adoquate laboratory
studies In such imnstances the two discases may be diffcrentiated by the negative
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microscopic findings of both the scalcs from the patches and the mnvolved hans  In
addition, the hairs are not imvohed in this disese and are entirely normal as dif
ferentiated from the brittle and broken stubs and shafts of tinea capitss  Examina
tion under Wood s filter will also bring to hight the usual cases of Microsporum
fection of the harr, although 1t must always be remembered that not all fungus in
fections of the scalp impart fluorescence under Wood s filter

It 15 mteresting to speculate as to the reasons for the localization of pityniasis
rosea on the scalp Its occurrence pnimarnly m children would lead one to suspect
that there 15 some interrelationship between this disease and fungus infections of
the scalp masmuch as the latter too primarily imolves the scalp of children before
the age of puberty It 1s quite possible that the same protective mfluences (eg,
endocrine, metabolic) are not established priot to that age  The hypothesis which
15 occasionally advanced lmhing pitynasis rosea to the various fungus mfections 1s
not tenable at the present stage of our knowledge

Therapy 1s of little value in this discase  The patches on the scalp as well as
those on the body usually disapperr within siv to eight wechs regardless of the
method of treatment employed  In the occasional instance, v olution of the lesions
may be hastened by the appl of exfol g pref or by erythema doses
of ultraviolet hight  In my experience, this may termmatc the disease process more
rapudly, but will also increase the discomfort of the patient A soothing lotion or
powder will suffice for shin comfort and a bland otntment 1s adequate for the scalp

29 PITYRIASIS RUBRA PILARIS

Clinical Features

This lesion often commences as a dry scaly seborrheic dermatitis of the sealp
On other occasions 1t will be ushered in by a finc, scaly desquamation of the face
and ears or of the body Ths scale 15 rather charactenstic an that it 1s dry thin
white, and firmly attached so as to suggest the glazed crackle warc appearance of
aged porcelain  Even more charactenistic are the small acuminate, firm papules
which appear at about the same tume  These papules are confined to the mouths
of the harr follicles and each 1s prerced by a har - At the apex a horny plug or
scale dips into the follicle By coalescence the papules form reddened scaly psoriass
form areas which may sprcad and cover the entire body but at the borders of these
areas, or on the dorsa of the fingers the dingnostic papules with the  nutmeg
Grater feel sunphfy the diagnosis  Other typreal features are the eventual heavy
wortarhbe dirsy <cabng of the fare which gnesat 2 plaster sast appeasanes and
the thich, reddish yellow  heratodermuc sandals of the soles (and palms as well)

The scalp at first presents the appearance of a smld or dry form of scborrhere
dermatitis  In time the scales and crusts accumulate to such an extent as to form
A thich nghtly adhercnt shullcap  Oser a period of years the hur diffusely thins
out

Pathology

Tn this discase the ¢prdermss shows proneunced degrec of hnperheratoss cype
caally of the follicular onfices  The granular Iwer 19 usually hypertrophic but may
be thin or absent  Parhaiatcss i spots and espeaiilly around the hur follicles
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15 also present  An wrregular type of acanthosss 1s usually encountered, with an
creased pigmentation of the basal cell layer

In the corum there 1s mild pernascular and penfollicular infiltration com
posed of lymphocytes and conncetine tissue eclls with occasional plasma and mast
cells  The connective tissue atself shows little af any, change The sebaceous
glands may be atrophied

Etology

The cause of this disease 1s unknown

Therapy

In view of the basic folhculr hyperheratosis large doses of vitarmn A (150600
to 300 000 units daily) have been employed with distinct smprovement 1 this dis
ease In cascs associated with hypothyroidism thyroid extract proves a valuable
adjuvant to therapy  The local treatment of the scalp 1s stmilar to that employed
1n other locally exfoliative diseses such as psomasis (page 446)

30 PSORIASIS
Chnical Features

Psonasis 1s a strange and capricious cutaneous disorder It may be described
as a chronic Wy acute nfl y disease characterized by the appear
ance of red sharply defined patches on the extensor surfaces of the body particu
larly the knees and elbows as well as on the scalp the sacral regions and the chest
The primary lesion of psonasis 1s a small sharply defined slightly elevated papule
usually covered with delicate silvery white scales  Upon removal of these scales
a bright red surface with minute bleeding pomts 1s the pathognomome character
istic of the disease

The scalp 1s frequently involved 1n psoriasis and 15 sometumes the sole feature of
the disease  In the usual instance psoriasts of the scalp 15 sumilar in appearance to
psoriasts elsewhere on the body  In othar words the scalp lesions are flat or only
shightly elevated red sharply defined patches of varying size cosered with loose
silvery scales  These patches may aflect any region of the scalp and are often
extenstons of the eruption from the forchead or postauricular regions  In many 10
stances the diagnosis 1s enhanced 1f the area of shin next to the hairline on the
forehead 1s imvolved thereby resulting i a sharply marginated bandlike patch
along the antenor hairhine  In patients with alopecia due to other causes the erup
tion shows a predilection for the hary parts and uswally avoids the bald areas
This type 15 also often associated with crythematous scaling patches about the
external auditory meatus

A second and less common form of psoriasss of the scalp 1s that 1n which small
crusted elevated yellowish papules are scattered throughout the scalp This type
15 hikely to occur as th escalp component of the sudden showers of lesions observed
dunng acute exacerbations of the disease  Less commonly a third varety of psoria
s1s of the scalp may be encountered In this type the entire scalp may be mnvolsed
with erther a diffuse dry scaling erythema or covered by a thick heavy scaly yel
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low crust The typical silverv scales are much less evident on the scalp in these
instances, 1n fact, the cruption more closely resembles an extensn e seborrheic type
of “cradle cap "

Although alopecia does not commonly result from psoriasss, these cases may
show varying degrees of permancnt baldness Alopecin 1s even more frequent 1n
psonatie patients with associated seborrheic dermautis It 1s noteworthy that i
psonasis of the scalp, the harrs, although lusterless and dry, pass through the scales
and are not easily remosved by traction, as distingwished from fungus infections of

Fig 257 —Psonasis with typical patches on face scalp, and ears  (Courtesy Dr F Combes }

the scalp and \anous wflammatory processes  As has been mentioned, there s
usually no tendency to hair loss, but this fact has been overemphasized  Long
standing psonasts, especially if associated with iveterate, thick, heavy scaling
patches, may eventually result in alopecia of the affected sites

Psoriasis of the scalp 1s not infrequently confused with ncurodermatitis and
seborrheic dermatiis  This 1 especially true in those instanees where psoriasis may
show an associated palm sized patch on the occiput, which may be thick and pru
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ntic  As a rule, there is hittle difficulty in distinguishing these diseases from one an-
other  The distnibution in psoriasis 1s on the extensor surfaces, especially the elbows
and knees, whereas neuredermatitis affects the flesural aspects of the same locations,
and seborrheic dermatitis shows a predilection for the cychrows, nasolabial folds,

Fig 258 —4 Psonass with miumal imohement of scalp and ears B Psonasis with munmal
mohement of scalp

postauncular areas, anterior chest and lower backh  The scales 1n psonasis are
silvery white, shiny and dry, whereas those m scborrheie dermatiis are greasy, yel

Jowish, and lusterless  In ncurodermants the patches are pruntic, thickened, and
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Fig 259 —Psoniasis with extensive, silvery scaling of the postauncular regions  This 1s not a
common site but may be involved in extensive cases

hie 260 —Involvement of the scalp 1n psortatic ervthroderma
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Fg 61 Po assof the s alp n 4 full blooded Negro  (Cou t sy Sut on and Sutton  D's
e esof the Skn O «nal p hotoaraph bv Dr A Benson Cannon )

Fg 26 Psorass w h typeal sharply defined plagues co ered wth s1 ery s ales
Desp te the frequently repeated statement to the contrary s ere forms of psor a $ of the scalp
not uncommonly cause alopec 3 {Cou tesy McCarthy D seases of the Har )
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licherafied Removal of the scales from a psortatic patient results 1 an cozing of
blood from the capillartes  Lichen planus may occasionally show scaling, prunttic
and thickened patches i the scalp, but also shows typical violaceous, hichenod
papules over the forearms, wrists, and ankles In addition, the patches are of a
dirty brownssh color, the scaling 1s not at all micaceous, and the margins of the
patch often show the typical flat topped papules surmounted by radiating, white
stnae

Pathology

Ormsby and Montgomery stated that the histologic diagnosis of psoriasis usu
ally can be made if a well developed papule 1s sclected for biopsy In the usual
instance, psonasis of the scalp shows a regular acanthoss of the epdermss, a thin
mng of the suprapapillary plates, and parahkeratoss In the parakeratotic layer,
microabscesses are encountered The corium shows an elongation of the papillary
bodses, a dilatation of the capillaries, and a nenspecific, penvascular nfiltration of
small round cells Laymon’s studies mdicated, howeser, that psonatic lesions of
the scalp do not constantly extubit the histologic changes regarded as charactenstic
He found that hyperheratosis and paraheratosis were present 1n every case, although
there was extreme variation 1n mtensity  In some cases there was practically no
hyperkeratosis, while 1n others 1t was extreme Parakeratosis was present n every
case, although 1n about half 1t was not umiform but spotty and shght ~Almost with-
out exception there was a great dimmution 1n the thickness of the stratum granu
losum  In some cases 1t was umformly absent, while i others 1t was present only
m small, localized areas Certainly m psorasis this Jayer was more conspicuous by
its almost complete absence than m 1bed d s G 11
speaking parakeratosis was present more regularly and extensively in psonasis
than i d , alth duff was not so great as to afford an
important differential point ~ Acanthosts, which ranged from mild to rather intense,
wag present 1n most cases and was more regular than in neuredermatitis with the
rete pegs more uniformly elongated and clubbed  In Laymon’s opinion, the amount
of interceltular edema 1 the epidernus was less than mn neurodermatitis, although
this pomt alone was not an umportant help i diffesential diagnosis  The number
of mitoses 1n the epidermis and the presence or absence of pigment seemed to be
of'no value in differentiating psorasis from neurodermatitis  Microabscesses were

not always found in psonasis but were never observed 1 Laymon's cases of neuro-
dermantis

Just as i neurodermatitis the changes 1n the cutis were nonspecific and non
diagnostic  In some cases no edema was seen while n others 1t was present to a
mild degree  In pracuically every case the nfiltrate was moderate and for the most
part arranged about the vessels There was no special localization about the hair
follicles or sebaceous glands In one case the mnfiltrate was intense and diffuse
The cells were mostly lymphocytes, although monocytes and plasma and mast cells
were occasionally seen  Eosinophuls were rarely found

Laymon agrees wath Burks and \ y that the histol diff
between chromie plaques of psoriasis and plaques of localized neurodermatitis in
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the scalp 1s most difficult  1he authors emphasized that both discascs present
regular acanthoss and papillomatosis with long and narrow rcte nidges and thin
mng of the suprapapillary plates  In 2 chronic quiescent psoniatic plaque, micro
abscesses often are absent or few and far between, and the infiltrate 15 composed
chiefly of mononuclear cells stmilar to those scen in localized dermatitis Burhs
and Montgomery mentioned that dilatation  tortuosity, and apparent ngidity of
the walls of the capillanies usually were found in psonasis and were absent tn neuro
dermatitis  Laymon was unable to note this difference He believes that the dif
ferential diagnows between the two dermntoses 1s especially difficult when they occur
on the scalp

Fuology

Although many theorics have been advanced the cause of psoriasis 1s unknown

Therapy

Psorasis of the scalp 15 difficult to treat  In some mstances a comparatiely
simple form of the discase on the scalp may resist all methods of local therapy  On
the othcr hand Jong, standing and thichened patches of psorasis on the scalp may
respond very well to proper measures

In acute forms of psoriasis of the scalp 1ssociated with similar lesions on the
body 1t 1s advisablc to smtiate treatment with bland local apphcations  This also
applies to acutely mflamed patches of chronic psanasis  The scalp should be sham
pooed with an ordinary soap shampoo or detergent twice weekly  Daily the sealp
should be guntly massaged with an emntment such as boric acid ontment plam
vegetable or mineral ol or 5 per cent hquor lurminum acetate 1n equal parts of
anhydrous lanoln and petrolatum  As the acute phasc subsides the therapy em
ploved for chronic cases may be imtiated

Chrome long standing patches of psonasts on the scalp require constant and
skillful therapy  The scalp should be shampooed twice daily with either tincture of
green soap or an efficient tar Foll the shampoo the hawr 1s parted
and any on¢ of the following formulas m1y be «mployed

(1 (Jadassohn)

11quor carbonts detergens 2200
Ammon ated mercury 5100
Lanol n 500 ~
Olune ail 100
Water qs 1000
(2) (Sabourauds fworite prescnpton for psonass of the
scalp)
Deodorized o1 of cade 100
Lanolin 100
Petrolatum 100
Pyrogall ¢ actd 10
Mercuric subsulfate (yellow) 10
and
Neutral washed coal tar 60
Lanol n 60

Petrolatum 200
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Ammoriated mercury 10
Resorcin 10
Clear off 1 morming with
Alcohol 90% 350
Acetone 350
Water qs 1000
(3)
Pyrogallol 50
Sahicylic acid 30
Pine tar 100
Lanohn 250
Petrolatum qs 1000
Pyrogallol discolors ight hair
)
Anthralin 01-10
Water washable base qs 1000
Anthralin discolors skin and light hair
(5)
Ammonsated mercury 5100
Acd salicylic 50
Lanolin 300
Petrolatum qs 1000
(6)
Laguor carbonis detergens 5500
Acetone
Alcohol equal parts  qs 1000
Pamt on patches mormng and mght
(1
Salicybic acd 100
Pyrogallol 100
Pine tar 150
Lanohn 250
Soft soap qs 1000

It 15 imperative that the scalp be as clean as possible and free from scales before
these applications are made  In some wnstances I have found 1t extremely helpful
t6 apply the omntment first and massage 1t in thoroughly and then follow with the
shampoo  This 15 particularly mmportant i women, who object to the matted and
tangled appearance of the scalp following the apphcation of an omtment  This
problem 1s errcumyented by shampooing out the omntment within an hour following
1ts application and for a tune the patient will perform this routine diligently twice
daily  Not nfrequently the patient cannot perform these instructions carcfully
and the use of 1 shilled office nurse or phsiotheraprst 15 v aluable  In many 1n
stances a routine performed by the patient at home 15 unsuccessful whereas the
same measures performed diligently by 2 nurse in the physician’s office wall result
mn disappearance of the lesions

The drugs of greatest value 1 the treatment of pronasis of the scalp are am
montated mercury sahicylic 1aid pyrogaliel Anthrabin and the vanous tars, espe-
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cually hiquor carbonis detergens It 15 usually advisable to initiate treatment with
weak concentrations or combinations of these drugs, and gradually increase the
dosage watching the scalp carcfully for signs of local irnitation  Chrysarobin 1s not
usually employed on the scalp because of 1ts disagrecable stamning tendencies on the
surrounding shin and the possiility of 1rritation of the eyes  Although pyrogallol
and Anthralin have similar stuntng propertics, they arce less obnovious and less
difficult to use of the patient 1s properly nstructed  In order to mimmze soiling
of sheets and Iinens the patient should either use old linens or cover the sheets and
pillowcascs with 1n old towel or squares of an old sheet  Although patients will
often refuse to employ a greasy or malodorous salve on the scalp, instruction in sts
proper apphcation and the more frequent use of 1 shampoo may chminate ther
objections  In some mstances 1t 15 adsisable to apply an eintment for longer pertods
of ime  In these cases the salie may be thoroughly massaged mnto the scalp at
mght and shampooed out in the mormung  The pauent 1s then allowed to use a lo
tion such as the following for d1y tume appheation

B chloridc of mercury o1
Resorc n monacetate 30
$1l eyl ¢ acid 10
Spinits Ivender 150
Castor o1 50
Cologne water 300
Alcohol (5070) qs 1000

Pyrogallic acid may also be made up m the form of a lotion or varmish and 1s of
considerable value 1n patients with resistant cxticmely scaly patches and plaques in
the scalp

Py rogallol 5100
Ether of acetone 50
Alcohol qs 1000

It should be reserved for those mucterate lesions on the scalp that do not respond to
other simpler and less irntating methods of treatment  In this respect 1t 1s com
parable to chrysarobm 1n 1ts application m that the Iatter 15 also reserved for re
sistant chronic examples of psoniasts on the body

As far as the physiothcrapeutic measures are concerned the application of the
various forms of ultraviolet therapy 15 of valuc in psonasss of the scalp Thée
measares should be tmployed followmg shmnpoomg of the scalp and remoy i of the
scales but prior to the appl of an omtment  In the Linstance a type
of modified Goecherman treatment on the scrlp may be quite successful  An omnt
ment containg 2 to 10 per cent erude coal tar in petrolatum or an alcoholic solu
tion of coal tar or hiquor carboms detergens s applied to all the Jesions 1n the scalp
at mght In the morming the excessive omntment 1s shampooed out of the scalp
and the lestons exposed to ultraviolet riys A small cold quartz type of applicator
1s 2 convement method of application but 1s not as efficacious as the stronger and
more penctrating rays of a mereury quartz burncr

Although the judicious application of « rays to lunited patches of psorasis of
the scalp will often produce 1mp and even disapy of the signs of
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the disease the author does not usually advise the use of this modality Even small
doses of radiotherapy to the scalp may occasionally be followed by alopecta In
addition, despite the fact that psonasis of the scalp 1s not usually associated with
alopecia, the latter does occur and the use of ~ ray therapy 1s fraught with medico
Iegal implications  Grenz ray therapy may circumvent this disadvantage  Agamn
a disease as capnicious and recurrent as psoriasis of the scalp 1s best approached
from the standpoint of long range therapy with mmmal danger

T 263—Extensve psorass wth ray alopecia of scalp  (Courtesy Dr Frank Co bes}

Internal are of as g ble salue 1n the of psoriaus of
the scalp as of other portions of the body I hare personally emplorcd low fat diets
h herapy | hormone adi large nts of all vta

mins (A D E), estrogens citnn and undecylemic acd without observing any
conclusne benefits  Although corhisone and ACTH hase been of value 1n <ome
nstances their usage 1s still expenimental as far as this disese 1s concerned  Ocea
stonal benefit from these drugs has been reported 1n extensive easces of rthropathic
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psoniasts but 1t 1s the arthntis and rarely the psoriasis which smproves  Aminopterin
has recenthy heen reported of value in the arthropathic forms of the discase with
clearnce of the psorsis as well, but further studies are essential for confirmation

J

Fig 264 —Severe form of acne vulgans with pyodermic and cystc lestons 1n postaurcular
regions and scalp marmins (Courtesy Clay Adams Co )

31 SATFLLITT OR ABFRRANT LFSIONS

Satellite lesions on the scalp of a munor degree and sumlar to those char
actenstic of the discase elsewhere on the body occasionally appenr during the course
of the following discases  1ene vulgans acrodermatitis contnua dermatitis herpets
formis dermatitis vegetans erythema multiforme exanthems Indroa aestinale
generalized herpes simplex (Raposts sancelliform eruption) pemphigus Rocks
Mountarn spotted fever and urticarin pigmentosa

32 URTICARIA

The scalp 1s not uncommonh molved 1 this disease  The diagnosss 1s sunplt
fied by the prescnce of typical lesions elsewhere on the body  The primary lesions
or wheals are difficult to recogmze as such in the scalp and are usually observed
merely as small pruntic erythematous macules or plaques occasionally tense and
elevated The confluence of several lesions may result 1n a large tightly stretched
and extremely pruritic region of scalp  The treatment 1s simlar to that of urticana
elsewhere on the body plus the use of various local applications as described under
the heading of Prunitus (page 401)
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I.

lig 265—Urt cara p gmentosa  (Courtesy Sutton and Sutton D scases of the Skim  Or gt
nal photograph by Drs A P B ddle and R Wollenberg )

Fig 266 —\croderma pgmentoss  witl 1 ance ! car mor wess in a chld  (Cour
tesy Sutton and Sutton  MHandbaok of I seases of the Sk n Orng nal photograpt by Dr L
Halbersacdter )
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33. URTICARIA PIGMENTOSA

The typical yellowish or reddish brown macule, wheal, or nodule encountered
n this discase may also be present on the scalp  In fact, the Jesion 1 the scalp
may be so yellowish 1n color as to be suggestine chimically of a xanthoma and, 1f the
lesions on the hody are few 1n number, 1s often so misdiagnosed

34, XLRODERMA PIGMENTOSUM

This rare heredofamhal discase first manifests atself 1 childhood on the ex-
posed parts of the body (face, upper extremties) It 1s characterized by brownish,
pigmented spots and warty growths  Later, atrophic spots and tel ases make
their appearance, simulating chrome radiodermatitis  The warty lesions usually
eventuate in multiple cutancous epithcliomas with a final, fatal termmation  These
patients exhibit photosensitiaty as a constant symptom and this sensitrvity to hight
may be a causative factor 1n the progressie development in this disease  The scalp
shows a moderate to heavy degree of scaling and may be the site of brownish pig
mentation  In addition, the typical atrophic patchy and warty growths may extend
mto the scalp margins
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CHAPTER VIIL
SCALP INVOLVEMENT DUE TO SYSTEMIC DISEASES

In systemic diseases with skin mamfestations, the scalp 1s merely another por-
tion of the epidermus showmg ¢ mvol t Insuch the lesions
on the scalp resemble those elsewhere on the body surface except for modifications
nduced by 1ts hairy covering and physiologic vanations  Occasionally the presence
of such lestons clanfies a diagnosis otherwise obscure, and 1t 1s unfortunate that the
scalp 15 so frequently neglected 1n routme medical exammnations Even jaundice
may first disclose its presence by an mmtial yellowing of the ordinanly white scalp

Alopeaia 15 also observed 1n association with various systemic diseases  This
may be caused by local involvement of the hair follicle by the discase per se, or by
some mterference with the blood supply or physiologic balance of the pilosebaceous
apparatus by the disease process High fever (above 103° F ) from any cause may
lead to transitory or extenstve diffuse harr fall within two weeks to two months fol
lowing the febrile episode In the presence of local scalp disease, especially sebor-
theic dermatiis, the hair fall 1s usually more extensive and slower to return, and
occasionally quantitatively less hair 1s permanently regrown For this reason,
vigorous local measures as outlmed under the therapy of seborrheic disease should
be conscientiously followed during such perrods of illness

Discord lupus erythematosus, eircumscribed scleroderma and simlar eutaneous
affections are described in this chapter, although the are sull swered

as to their fundamental systemic or local interrelationships

CALCINOSIS

Calcum deposits are not uncommon 1n long standing discase processes or new
growths mvolving the scalp

HANDSCHOLLER CHRISTIAN DISEASE

In this syndrome, there occurs a rarefaction of the bones of the shull and the
sealp may be the site of a cutaneous xanthoma

Other features of the disease nclude diabetes msipidus, exophithalmos and
\arious growth abnormalities

LIPOID PROTEINOSIS

This rare syndrome 1s characterized by peculiar yellowash white plagues on
the shin and the oral mucous membranes and 15 associated with hypertrophic warty
lesions of the shin  The mucous membranes of the lips buccal cavity, and pharynx

457
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show nodular infiltration n addition to these plaques, and these nodular changes in
the vocal cords and cpiglottis produce a charactenstic hoarse voice present from
mnfancy  The tonguc 15 smooth but irregular and eventually becomes wooden and
bound down to the floor of the mouth  The scalp rarely shows more than a sparse
growth of lusterless hasr  The cdges of the eyelids are covered with beadlike
wlutish papules and the ¢yelashes are absent The discase 1s probably a mamfesta
tion of some constitutionil metabolic disturbance, and many of the patients show
a dinbetic tendency

LUPUS FRYTHEMATOSUS (DISCOID TYPL)

Clinscal Fenatures

The lesions of discord lupus erythematosus may become evident on any region
of the scalp 1t has no predilection for speaific sites  The disease seldom begins

g 267 —Early les on of Jupus erythematosus showing erythema, scahing follicular plugging
and mimmal alopccia  (Courtesy Clay Adams Co )

with scalp mvolvement and 1s therefore rarely imited to that location  Usually
when there atc many mvolved arcas of the shin and mucous membranes, the scalp
exhibits comparatnely few, but when only a few lesions appear on the body, many
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may be found on the scalp  The bridge of the nose, the lobe and tip of the ear,
the cheeks (*butterfly pattern™), the hips ( ‘peeling collodion”) and the backs of the
fingers are famuhar sites of concomitant 1y ol ement

The onset 1s characterized by munute aircinate, decp red macules around the
hair follicles ‘These lesions enlarge slowly, gradually coalesaing to form one or
more shightly elevated pink or dull red plaques, irregular 1n outhne but well defined
These patches may continue as discrete, indsidual lesions or thew may coalesce or
merge through peripheral extension until a fairly large, palm sized arca becomes
affected  The plaques are often covered by small white or gray scales which are
usually dry and stubbornly adherent When thesc scales are in evidence they
tenaciously adhere to the follicles so that therr ramoval often results in mimor
bleeding
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Fig 268 —Lupus en showing 1 alopecia  tel: and follicular

plugging  (Courtesy Clay Adams Co )

These lesions may remain superficial and envthematous but in some cases the
central zone of the plaque pales 1n color and becomes glossy and depressed  Hair
£all exposes these ptches and reveals the usual elements miohed 1n crcatnesal
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Fe 269 —Old les on of lupus crythen atosus show ng scal ng foll cular plugg ng and ¢ catr
calalopeca  (Courtesy Dr Mar on Sulzberaer )

— —u

Fg 70 —Lupus erythematosus show ng somewhat unusual type of ¢ catne al alopec a
The small sze superfical scarrng and rregular oulne of the patches d flerent at¢ them
from the syph lo d type of alopec 4 areata  {Courtesy McCarthy D scases of the Har )
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alopecia  The dilated follicular onfices arc obviously plugged with gray, grayish-
white, and yellow heratotic cones which often become pamful, are scratched out
by the patient, and then bleed slightly from the damaged follicle  Often, the cen-
tral zone of the affected area remams pale and shiy but 1ts border 1s an actne,
bright red  On the scalp, the lesions are usually more infiltrated than on the face
but the borders arc less erythematous and less elevated Telangiectatic vessels
traverse the patches themsclies as’well as their erythematous margmal zones  As
the atrophic changes expand peripherally, small, white, smooth, shghtly depressed,
bald are1s appear, but ‘stippling” of the scar 1s less common than on the facial
lesions  The scar s never puchered, radiate, corded, or deeply attached The
longer the course of the disease, the less hair remains  In some cased a few normal
hairs do persist 1n the region of the hyperheratotic border  Pustulation and ulcera-
tion are extremely rarc m this discase

Diffe 1 d 15 hfied by two cf The active lesions
display, first of all, an angry redness usually combined with scaling, and, second,
a dilataton and horny plugging of the follicular onfices Conconutant lestons 1n
areas not located on the scalp are further aids to correct diagnosis  When, how-
ever, lupus ery thematosus 1s hmyted to the scalp and 1s 1n ats ultmate stage with
only atrophic tissue and permanent alopecia remaming wrthout a knowledge of ats
history it could casily be confused with pseudaopelade  During the course of the
disease, this confusion could never have ansen since pscudopelade lachs erythema,
follicular plugs, adherent scales and telangrectases, never causes pain, and exhibuts
swollen glassy sheathed roots upon epilation

Folliculiis decalvans 1s the source of more serious confusion since 1t, too, de-
velops an atrophic permanent alopcoia with marginal follicular erythematous
macules  The diagnosis {at times when there are no sumultaneous facial lesions)
rests on the fact that the ongmnal erythematous macules are minute pomts of in
flammation surrounding the hair shafts mstead of having been prerced by them
In addition, dilated, plugged follicular onfices and telangiectases are mvarably
present 1n lupus enthematosus  Furthermore, the munute perifollicular pustules
of folliculitis decalvans are rarely vbsersed 1n lupus erythematosus  In healed favus
and the end stages of lupus ery th 1t s possible to make a
differential dragnoss even with the ad of pathologic imvestigations

Psoniasss does not gune nse to cicatnaal alopecia  In favus, the areas of
4uatnaal alopecia arc white rather thin red and there are associated scutula,
yellow crusts, and typical microscopie and cultural findings during the active phase
of the disesse

Pathology

Farly wnters differentiated between lupus erythematosus and pseudopelide
under the microscope by noting that m the latter the proportional distnibution of
the mfiltrate 15 denser around the haws while i the former it 1s scattered betwessy
the hurs  In other words there 1s a diffuse as well as a pernvascular infiltrate of
lymphocytes smll connectnv e tissue celle and an oceasional grant eell located alout
a disintegrating follcle  This heasser and more duffuse infiltrate was himited ¢4 o),
upper part of the edematous cutis
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Fig 271 —Lupus erythematosus of scalp 4, Edema and diffuse infiltration of upper
cutis B, Same section enlarged to show that infiltrate 13 diffuse in contrast to pseudopelade
C, Same patient Folhcular plugging and dilatation Diffuse infiltrate of upper cutis
Patchy nfiltrate 1n deep cutis about swear glands D, Old inactive lupus erythematosus of the
scalp  Hustologic picture ble to diff from pseud (Courtesy Dr Carl
Laymon and J Invest Dermat )
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Histologic study also st owed an acute dnision of elastic tissue in the papillary
cutis where fragmentation and sphtting existed with not a vestige left visible n the
areas of maximum 1nfltration cxcept for an occasional clump of recoiled elastic
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tissue  The heratotic plugging of both follieles and sy cat gland ducts was accom
pPancd by a necrot ¢ plugging of the ep dermis witl o1t regard to the foll cular
onfices and glandular ducts
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In typical lesions of discoid lupus eryth s, hustol 1on may

disclose acanthosis, hyperheratosts, paraheratosis, and atrophy of the epidermis
present 1n the same section  The lower rete ss edematous, with arcas of basal cell
hquefaction  The hair follicles exlubit small horny plugs and these may also be
observed between the follicles and independent of them A shght degree of sec
ondary cyst formation may also be 1 evidence

The cortum 15 edematous, especially mn tts upper region between the areas of
wnfiltration  The nfiltrate 15 present in the neighborhood of the termnal aircula
tion especially around the h-ur follicles, schaccous and sweat glands, and the small
capillaries  This infiltration 1s composed primanly of small, round cells with occa
sional wandenng, connectine tissue cells  The collagen, especially an the upper
corium, often exhibits a basophilic degeneration  Elastorrhewis and clumping of
the elastic tissue fibers are also i evidence i the upper corium

Michelson brought out the fact that the pathologic changes 1n lupus erythema
tosus of the scalp are made up of three distinct processes  first, a vascular or pens
vascular disturbance, second, edema and subsequent damage to connectiee tissue
followed by an mfiltration, and third, epidermal and follicular alteratrons He
cmphasized that the changes depended to some degree on the type of lesion under
consideration and that a umform picture for lupus crythematosus does not exist
Laymon observed that the cpidermus showed a degrec of hyperkeratosis that was
mild and nsignificant an some moderate in others and extreme m stll others
Dilatauon and plugging of the follicles were present n some cases but were not
constantly observed  The granular layer was preserved in almost every instance
and 1n many cases was thickened Epidermal atrophy was present in almost all
nstances  In the cutis dilatation of the small blood vesscls, particularly in the
upper portions was a promment feature  Edema was varable  The miiltrate was
present 1n various amounts and n masses of different shapes  Some of the masses
were globular apparently bemng scparated from cach other by practically normal
connective tissuc  In some sections the mfiltration was follicular and penyascular
although at many points it was neither  The Ivinphocy te was the predominant cell
although a few leucocytes were scen  Plasma mast and giant cells were con
spicuous by their absence Deeper m the cutis the infiltrate was rather heavily
focused about sweat glands  In most cascs of lupus erythematosus of the scalp the
sebaceous glands and follicles werc destroyed early by the inflammatory process
Staining by the Weigert method showed severe disruption of elastic tissue i thé
papillary portions of the cutis as manifested by fragmentation and sphitting with
complete disappearance 1n arcas of maximum nfiltratton  The infiltrate 1 Iupus
erythematosus was distibuted entirely differently in active cases than in other types
of cxcatnicial alopecia such as pseudopelade bewng much heavier and more diffuse
1n the upper part of the edematous cutis m lupus erythematosus

Features of sections from old actn e lesions of lupus erythematosus were en
tirely nondiagnostic according to Laymon Al thit could be said was that the
picture was the result of some cicatrizing process  The corrum was practically
homogemzed with absent sebaceous glands hair follicles and shrunken sweat
giands The miiltrate perhaps the chief featwre of the actiwe process had entrely
disappeared
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Etiology

Lupus erythematosus of the scalp affects more women than men, and these
are usually between the ages of 20 and 45 years If the disease first mamfests atself
on the face, only 20 per cent of the men so affected later develop lesions in the
scalp but ths 1s true for 50 per cent of the women

The causc of the disease remains obscure  The French school has persisted
its statement that the disease actually requires a tuberculous soil on which to
flourtsh  Gray's of this p pted to prove that lupus
erythematosus 1s actually a chimcal entity whose lesions are due to the local actraty
of a microorgamsm Mook and others did not find sufficient evidence that 1t 1s
the tubercle bacillus which 1s responsible but did admt that tuberculosts sometimes
accompanies the lestons of lupus erythematosus even though 1t 1s rarely found in
the sanatoria  In England there seems to be a preponderance of patients sensitnve
to streptococes while on the European continent the tubercle baaillus 1s more fre-
quently mcnminated

Klemperer, Pollack, and Bachr expressed the opinion that the fundamental
damage (Rbrinoid degencration) in lupus ery thematosus 1s pnm:m)y sitwated m the

collagenous tissue and that apg ly the b spread visceral lesions
are merely local mamfestations of basic damage to connectine tissue  Stohes and
his associates refer to a vasculoallergic festation and to an nf allergic

mechamsm  Montgomery states that lupus erythematosus might be regarded as a
disease which affects the reticuloendothehial system, which has a special affimty for
the shin, lymph nodes, and various mternal organs  He clarms that these alterations
gnve nise to toxic disturbances in the body, and decrease the powers of resistance to
several types of infection, particularly to nfection by the streptococcus and the
Mycobacterium tuberculosis, and thereby increase the susceptibity of the shin to
external and internal influences

Most authors agree that no matter what the source of infection might prove to
be, there are specific predisposing factors such as cireulatory disturbances and
active trauma  Dissemmation frequently follows overenthusiastic removal or treat-
ment of foci of infection and may also occur following exposurc to strong sunlight
Fullenbaum coneisely stated that lupus erythematosus 1s a disease provoked by
light, attacking a shin sensitized by vanous bacterial antigens ongmating far from
the actual site of the disorder
4 There 1s stull no acreement as to whether discord lupus erythematosus 1s an
entirely distinet cutaneous enuty or is merely one component part of a process
ultimately and fundamentally of s\stemic nature

Therapy

There are two separate approaches to therapy the systeruc and local, al
though they may be combmed  Careful indinidual dosage with bismuth or gold salts
1s the modern method of attack Durning this course of treatment, frequent analyses
of the blood and urine should be performed

Gold salts are admnistered 1ntravenously, usually in the form of gold sodmr
thiosulfate commencing with an mitial dosage of 5 mg weekly and gradually in
creasing to a total dose of 25 or even 50 mg weehlv  Their great disadvantage lies
1n the possiality of severe toxic reactions to the gold salts
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Bismuth salts are usually introduced via the intramuscular route in doses of
02 Gm once or twice weckly  This heavy metal has recently been found equally
effective when adminstered orally 1n the form of bismuth sodim tnglycollamate
(Bistrimate)  The usual dose 15 three tablets daily {one tablet equisalent to 75 mg
of metallic bismuth)

Good results have been reported following the use of oxophenarsme hydro
chloride (Mapharsen) grven mtrasenously 1n dosage of 02 mg twice weeblly for a
total of sixteen injections  Similar reports following the use of sodium para amino
benzoic acid as 05 Gm tablets given orally 1n 2 to 4 Gm dosage every three hours
have not been confirmed  There are also favorable reports following the use of
mixed tocopherols (vitamin E) in oral doses of 50 to 150 mg daily combined with
400 to 600 mg weckly via the intramuscular route  Savill recommends a combina
uon of quumine and sodium salicylate which she claims  acts like magic  Inre
sistant cases the use of Naphuride 15 sometimes successful  This toxic arsenical 1s
admumstered 1 doses of 50 to 100 mg intravenously once weekly, and the patient
must be observed very carefully

The spectacular 1t prosement in acute dissemtnated forms of lupus crythemato
sus following cortisone and ACTH therapy have not been duplicated in the chronic
discoid forms  The shght improvement exhibited by patients with discord Jupus
erythematosus under treatment with these drugs does not justify their use mn view
of the possibility of sexere side effects from cortisone and ACTH

Sutton believes that one should inaugurate local therapy with mild ontments
contamming calamine and 05 per cent phenol work up through more stmulating
applications containing 4 per cent sulfur combined with salicyhc acid and finally
attempt morc arritating remedies contamning perhaps 10 per cent ichthammol or
pure phenol or a saturated solution of lactic acid  Goldschmid reported enthust
astically on the use of a paste compounded of 10 ce cthy! alcohol added to 1 Gm
of potassium permanganate in 10 cc of water to be applied until peeling

The Holland; 1s sometimes effective when there are but few lesions
on the face and scalp  This consists of the oral ingestion of 05 to 1 Gm of quinine
sulfate three umes daily followed 1n ten minutes by the local application of tincture
of 1odine  The treatment 1s carried out for five to six days then discontinued until
the scale comes off and then repeated I can vouch for 1ts occasional success

In unusual nstances there may be a regrowth of hair on areas of the scalp
mvolved by lupus erythematosus This 1s possible of course only 1f the process f
arrested before atrophy has occurred

In the usual instance of lupus crythematosus of the scalp I prefer to mitiate
treatment with bismuth salts and vitamin E both orally and parenterally ~ After a
trial period of two to three months unsuccessful cases are then ginen either gold salts
or arsemcals under very careful supervision  Local measures may be of value i early
slhightly elevated lesions and these are treated with carbon diovide acetone mrxtures
or by the Hollander techmque There may be some value m the daily application
to scalp lesions of an ontment contamnmg sitamm E (Myopone) with 3 per cent
sulfur and salicyhe acid  The admimstration of large doses of vitamn By has
recently been reported of value n this disease as has the local application of cortt
sone omntment
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LUPUS ERYTHEMATOSUS DISSEMINATUS

This disease does not usually mvolve the scalp, although a diffuse alopccia may
occur during 1ts course  In very severe episodes associated with extensie cuta
neous changes, an occasional hemorrhagic bullous, or crusted lesion may be ob
served on the scalp  When the process shows concomitant discoid features, the
appearance of the lesions on the scalp 1s similar to that described under the heading
of discord lupus erythematosus I have also obscrved an increased hair fall in
patients with thes disease under treatment with cortisone and ACTH  This sealp
hair loss 1s relatively uncommen whereas an increased facial and body hypertnt
chosis 15 scen with comparative frequency n patients treated with these hormones

PERNICIOUS ANEMIA

The pallor of the skin and scalp 1n pernictous anemia 1s usually of a pecular
lemon yellow tint The hair 1s fine and often prematurely gray  Vitiligo may be
present A nonspeaific eczematous cruption of the nech extendmg mto the scalp
margins has been reported ¥t 1s probably of a pellagrous type duc to an asso
cated avitaminesis

PORPHYRIA

Congenital porphyria 1s predominantly a disease of males inhented as a reces
sne Mendehan trmt  The exerction of large amounts of porphyrin ordinanily 1m
patts a dark red color to the urine Discoloration (usually reddish) of the teeth
and photosensitivity of the shin occur  Following cxposure to sunlight, the exposed
and photosensitized areas of the shin develop bullous lesions  Recurrent episodes of
these bullous formations eventuate 1 scarring and deformty of the affected parts
Hirsutism may be present  Hydroa aestnvale 1s a shin disorder frequently associated
with congental porphyna It not infrequently produces bullous lesions along the
haiy margins

SCLERODERMA (CIRCUMSCRIBLD TYPE)
Climeal Features

Morphea 1s the name gnen to cases of aircumseribed scleroderma m which the
I&ions while usually appearing on the trunk are occasionally found en the scalp
and 1ts margins

When the physician is first consulted the early phase of the disease has alrrady
passed A shght itching or burning precedes a muld mflammatory reaction which
often continues for weeks or months without alarmng the patient  Thus 15 followed
by the appearance m the scalp of one or several small, erythematous patches which
eventually fade out to a dead white color When the physician finally sees the
Patient, he 1s confronted by a glossy harrless shghtly depressed plaque of alopecia
closely resembling pseudopelade but with two notable exceptions which simphify
diagnosss  The white or nory colored central portion 1s bordered by a pinh or
Ilac colored arcola duc to capillary congestion and on palpation one discorers
that this central area 1s as nad as hardencd wax and firmly attached to the apo
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neurosts of the scalp  The thickness of this sclerotic section may cither be super-
fical (measuring about 10 mm) or extend more deeply into the subcutancous
tissue (as far as 30 mm)  Several cnlarged blood vessels cross the lesion and
similar telangicctases are evident at s margins At tunes an exaggerated hypo
pigmentation appears i the periphery, rememscent of vitihigo

The shape of the involved region differs wath the indinadual  There may be
one or more discrete patches scveral centumeters in diatneter and either tnangular,
round oval rectangular or lincar as when the patch follows the course of a
cutaneous nerve such s the supraorbitnl In some eases there are clearly defined
fingers branclung laterally from the onginal plaque

Tg 72 1In olvencent of the scalp marg ns n |ydroa estvale one of the man festat ons of
porphyna  (Courtesy Dr Frank Combes )

The ngudity of the affected arca may disappear spontaneously after a consider
able time and with 1ts absorption leave behind a localized atrophic patch whick
becomes the site of a permanent alopecta  The violet border also disappears with
the enginal boardlike consistency makmg the last stares of morphen difficult to
distinguish from the end stages of other cicatricial alopecias unless a history 1s
available of 1ts course from the onset of the imtial lesions

In the scalp the hinear or band forms of crrcumscribed scleroderma show char
acteristic features as they push ther fingerlihe projections into ats hairy margins
Solitary hinear lesions usually extending from the forehcad into the scalp resemble
the healed wound produced by a deep sharp mjury as with a knufe or sword and are
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appropnately referred to as en coup de sabre The scalp lesion 1s preceded by a cir-
cumscribed depigmentation of the harr, often with alopecia near the medan hine
of the forehead Following the mtial alopecia or depigmentation, the morpheic
features appear as a hard marginal clevation with a depressed, sclerotic central
trough which gradually enlarges over a period of years This type of morphea 15
often assocrated with facial hemiatrophy as observed by Wartenburg 1n a compre-
hensive review  Not only hemuatrophy and scleroderma affect this paramedian
area of the scalp, but other congcrtal malformations of the shin as well The
reason for tlus fact 1s that this aica cortesponds to the vertical Iine of the body

Fig 273 —Circumsenbed form of scleroderma {Courtesy De Trank Combes )

where the bilateral trophic mnfluence of the bram center ceases and the umilateral
mfluence begins  When these centers are disturbed as a result of heredodegenera
e processes or inflammatory discase changes of the type deseribed may result
From this discussion 1t becomes apparent that sclerodermt en coup de sabre 1s
actually a forme fruste of proaressne facial hematrophy

In diffuse scleroderma the scalp 1s usually not imolved  In later stages of the
diseasc 1t may partieipate n the general hardening of the shin and, as such, 1s
tight and bound down with thin, dry hair
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Pathology

Microscopte mvestigation shows that the fundamental altcrations miolved
morphea are those of edema n the early stazes with subsequent transition to sclerous
of the connective tissue bundles causing atrophy of the vessels scrang the epidermic
structures through the application of necrotizing pressure  The 1dnexa and blood
vessels are hterally squeezed out  Lymphocytes and large fibroblasts form a damag
ing pernascular mfiltrate The papillary and dermal vessels become temporanly
dilated and ultimatcly flattened while at the same time the capillartes of the cen
tral portion of the plique exhibit cxtrame constriction as compared to those of the
normal shin  Therc 15 less nfiltrate to be found in the sclerotic section

——— e —

Tg 274 Sclerodenna—en coup de sabre type  (Courtesy Dr Marion Sulzberger )

Concomutant with the constriction of the blood vessels and the condensation of
the collagen bundles of the superficial derimis which becames more homogenous than
1s normal the shin shows a loss of pigmentation and progressne rigidity of the
mvolied plaque  While the connectine tissue undergoes sclerosis at an carly stage
the elastic tissue 1s retained until the tnd stages of the process and under the micro
scope appears clongated and patterned Lke a coarse fish net

Etology
Since the necrotzing process begins with a moderate erythema 1t would seem
that some unknown vascular or ular nfi mght be ble for
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morphea  Systemic deviations noted during the course of the disease vary consider-
ably and are sufficiently contradictory to confuse rather than clanfy the search for
a causal factor
Both high and low blood calciuin levels have been reported, and the patients'
metabohc rates have ranged from the lowest to the highest Functional tests have
and sympatt A few cases have had traces of
arsenic 1n the urnme  No endocrine causation has been proved, although adrenal,
thyroid, and parathyroid dysfunction have been held responsible by some wnters
A consensus may not single out a specific causal factor but rather a group of etiologic
components made up of a bination of hypoparathyroid cal
disturbance, and endocrine dysfunction

A B

Fig 275 —Scleroderma—en coup de sabre type A This type may occur in association
w th hemuatrophy of the face as in this 12 year-old girl who also showed an area of ntra
eranial calofication B Same patient showing cicatricial alopecia at the site of the linear
sclerodermatous leson  (Caurtesy Sutton and Sutton  Diseases of the Skin  Onginal photo
araphs by Des h Merntt H Faber and H Bruch )

Therapy
Many therapeutic approaches hase been employed to no avail - All treatment,
whether local or systemic tonds to be unsatisfactory in the majonity of cases
Recommendations mclude massage acetvicholine by 1ontophoresis macin potas
sum and sodium sahevlate and gold and hismuth gnen orally and intramuscularly
| —
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Bistrimate has been recently reported helpful m scyveral instances, but this obser
vation has not been confirmed by subsequent studies  Endocrine therapy more or
less uselessly attempted includes thyroid extracts, estrogens, posterior prtuitary
preparations, parathyrosd extracts, and evén parathyroidectomy X ray and
radwim therapy have failed to help

More recent studies indicate the possible value of various new remedies for
both circumscribed sclerederma {morphea) and generalized scleroderma  The neu
tral sodium or p salts of para b acid 1n datly doses of 1 to 4
Gm at two hour ntervals (total dosage of 5 to 20 Gm ) have been reported help
ful 1n some mstances but not 1n my experience  On the other hand, I have seen
scveral instances 1n which vitamin E admimstered orally 1n doses of 100 to 300 mg
daily and parenterally 1n doses of 200 to 500 mg twice weekly, as well as locally
to the shin and scalp 1n ointment form, have shown promise  Cortisone and ACTH
have been given with benefit to patients with generalized as well as localized forms
of this disease but the unprovemnent requires evaluation as 1t appears to be of only
a temporary nature Hyperp ation and and therapy have also been
reported effectine aids mn the systemuc forms  There have also been encouraging re
ports following the local usc of thorum X 1n an omntment, varnish, or iquid form
As an omtment the usual dose 15 1 000 to 2 000 clectrostatic umts per gram apphed
for a 24 hour period and repeated at 4 to 12 week mtervals  Such apphications
would secm to be contraindicated on the scalp

All these measures may be of no value My prefurence at the present time 1s
for the comparatively sumple and relatnely harmless therapy with sitamun E both
locally and nternally  In addition massage of the scalp with mild rubefacients
tincluding Mecholy! s of some benefit

When associated with generalized scleroderma especially 1o ats early stages
a therapeutic trial with the cortical steraid and adrenocorticotropie hormones and
hy perproteimization 1s warranted

SICKLE CEIL ANLMIA

This discase 15 a chromic hemolytic anemin, an hereditary constitutional
anomaly occurning almost exclusively among Negroes It 1s characterized Iusto
logreally by the crescentic shapes of the red cells which often have elongated as
well as pointed ends At times the cells may be oat shaped or even irregularly
stellate  Many reticulocytes and polychromatophilic cells arc esident 1n additon
to normoblasts

The symptoms may mclude one or more of the following  jaundice abdommnal
pain with vomuung arthralgia with fever punched out ulcers in the ankle region
heart discase and ncurologic disturtbance  Cornbleet and associates reported three
cascs 1n which the patients suffered from a concomitant type of alopecia which
affected the marginal and lateral regions of the scalp somewhat symmetrical 1n
distnbution and estending toward the occiput  The degree of alopeaa seemed
dependent on the severity of the anemua but once formed 1t remamned without
further change Cornbleet considered the alopeeta as an mverse hippocratic type

Differential dragnosis was not difficult  There was no confuston with alopecia
areata because diffuse sparse hairs remamned in the affected areas which were
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neither ovord nor arcular mn pattern  ‘The denuded regions did not alter their
shapes nor shift to other localites Microscopic examunation revealed that the
remaming hairs were entirely without evidence of nodules twisting, fraying or
enclamation pomts  Neither direct exammation nor culture disclosed a fungus
fection The only difference noted was that the sparse remaming hairs were duller
than those from the normal scalp
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Fig 276 —S ckle cell anerma with ophuasic type of alopecia  (Courtesy Drs Theodore
Cormnbleet H Schorr and S Barshy and Arch Dermat & Syph )

SJOGREN'S SYNDROME

This disease 15 characterized by eatreme dryness of the shin and mucous mem
Branes (L 1tis sicea ) It s presumed to be caused by a
b of vitamin defi and end. dysfunction  The scalp may be

nvohed, as evidenced by erythema and scaling

VOGT-KOYANAGI SYNDROME

This rare syndrome 1s characterized by weitis graying of the hair itiligo
dysacousis and alopecia of the type observed 1n alopecia arcata  The entire syn
drome may be due to a virus infcction and 10 severe cases imolvement of the eye
may lead to blindness I observed one instance of this discase in which an almost
total alopecia was present  Recovers was followed by return of the hair, but the
imtial black color was replaced by 1 permanent gray shade
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XANTHOMA TUBEROSUM

The scalp 1s occasionally muoled as a part of this generahized disease  The
lestons appear as pea sized, soft, yellowssh elesations with occasional plague forma
tion  These lesions may be confused with those occurning in urticana pigmentosa
but are usually far more yellow 1n color, are typically found elsewhere in speaific
locations, and are associated with increased blood cholesterol and total hipoid levels
N\anthomatous lesions of the scalp arc uncommon but hatve also been reported 1n
assoctation with cosmophilic granuloma and Letterer Stwe's discase
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CHAPTER IX
NEW GROWTHS

INTRODUCTION

The scalp may be the site of almost any type of neoplasm ~ Althougl 1t 1s not
a common site for a single or primary tumor etther bemgn or mahgnant, almost
any type of neoplasm may be encountered on 1ts surface  When multiple lestons
are present on the body, the scalp 15 merely one part of the body surface which may
be muohed and show one or several tumors  In thesr early stages the majority of
these growths are small and inconspicuous, often remaung hidden by the hairy
covenng  Subsequently as a result of increasing size and irntation from combing
scratching and brushing they are often detected for the first me although they
may have been present for many vears  Theis true nature 1s often obscured at the
ume of the mtial examimation 11 view of the fact that this preceding trauma results
i crust formation thereby masking the underlying lesion A period of observation
and the employment of bland local measures suffice to disclose their identity
Changes 1n the hasr stself arc uncommon although alopecia may result because of
atrophy from pressure of the tumor mass or as a result of actual myvasion and
destruction of the pilosebaceous apparatus  Although malignant tumors are not
common on the scalp yet they do occur 1nd must be recogmzed Emphasis must
be placed on the fact that proper diagnosts and treatment admintstered to the small
mnocent appearing lesion will often prevent the deselopment of frank mahgnancy
and subsequent metastases In general 3t 15 not necessary to be concerned with
the overly careful cosmetic removal of scalp lesions inasmuch as the hairy covering
will frequently act as 1 disguise for subsequent small areas of cicatnicial alopecia
Too often the oncologist observes small neoplasms of the scalp which have becn
treated over a peitod of vears with modalities such as salves caustics electrosurgieal
procedures and nadequate radiotherapy untl 2 large and extremely scrious Iesion
becomes manifest ind requucs drastic measures  For accurate dingnosis and proper
treatment 1t 15 advrsable that an adequate specimen of tissue be removed and sub
mitted for histologic examinition  If possible this procedure should be an ntegral
part of the first treatment or series of treatments designed to eradicate the growth
completely

GENERAL SURGICAL CONSIDERATIONS

The skin of the scalp 15 bound by fibrous septa to the galea aponeurotica {the
cpicramal aponeurosis) which s only looselv attached by areolar tissue to the
476
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underlying skull covering (p ) The b and galeal
layers, therefore, are virtually one and act like a single Jayer  Certain surgical con
siderations therefore, follow from this anatomic characteristic

1 Infections

Infections beneath the galea aponeurotica can spread from one end of the skull
to the other in the loose areolar layer beneath the galea stopping at its attach
ments—to the supercihary ndges in front and the ocaipital protuberance behind

Carbuncles of the subcutaneous layer often are difficult to dramn surgically by
crossed ncisions because undercutting and separating the superficial layers from
the attached galea are not satisfactory Excision of the carbuncle if small or deep
masions through the galea may be necessary  Fortunately antibiotic therapy 1s
usually sufficient to control even the most extensne carbuncular scalp mnfections
without operatnc mntervention

2 Lacerations and Incisions

Lacerations or masions which do not sever the aponeurotic layer usually do
not gape and are easily approximated but the blood vessels running 1n the thick
fbrous septa of the subcutaneous tissue may bleed profusely and fail to contract
They are difficult to grasp with an artery clamp and are often best controlled by
simple pressure on cither side of the wound and by approximation of the wound
edges

Lacerations and maisions through the galea aponeurotica may result i wide
separation exposing the pericramum and requinng approximation of the aponeu
rotic layer as well as the shin - Howcver sutures mcluding all layers (skin sub
cutaneous tissue and aponeurosis) are casily passed since the three layers are bound
together  These deep sutures usually provide hemostasis but sometimes separate
interrupted sutures through the aponcurotic layer are a further ard 1 mamtamning
hemostasis  For the unmediate control of blceding 1n an incised wound 1t 1s neces
sary to group the galea togcther with the bleeding pomt superficial to 1t for the
vessel itself cannot usually be held separately

Blows on the scalp by blunt objects may cause a linear laceration beeause the
melastic scalp may spht

Avulsions are through the subaponcurotic layer leaving the underlying pen
cramum bare  This thin covering of the shull may become necrotic permitting the
exposed bone itself to undergo necrosis  Replacement of partially avulsed scalp
even though attached by only a narrow pedicle may often be successful because of
the nich blood suppls in the subcutaneous layer

3 Removal of Tumors and Cysts

Sebaceous custs which do not cause much elevation of the overlying shin may
be removed by incision directly over the mass down to the eyst capsule  The proper
plane may then be entered by sharp dissection with the hnife blade held paralle!
to the skin surface The cyst can usually then be shelled out bluntly  If the cyst
18 entered accidentally 1t can still be removed casily an the same manner
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However, cysts which caust elevation of the skin, producing a  bump,’ are
sunply removed by making an elliptical incision over the summit  This procedure
has several advantages The proper planc 1s more easily entercd for removal by
blunt dissection a handle ts provided for grasping the mass and obtaining traction
the subsequent shin closure 1s ssmphficd  When a linear inctsion 1s employed, excess
skin and underlying dead space may be left, allowing for the accumulation of
serum and blood

Tipomas of the scalp are often subaponcurotic in location and require incision
through the galea aponcuroticx  Bleeding which may be profuse 1n this process, 15
often controlled casily by a row of clamps on either side of the mcision, grasping
the galea and blceding pomnts together

4 Local Anesthesia

Infiltration mnto the shin or subcutaneous tissuc 1s often difficult because of the
resistance offered by the melastic fibrous septa but the subaponeurotic layer 1s
easily entered and penmits deposition of a Jocal anesthetic into sts loase areolar
tissue  Since the sensitnaty of the scalp 1s not remarkably acute, removal of super
fictal tumors 15 often possible with only scant anesthetic infiltration into the dense
subcutancous tissue, but if pawn ts not controlled by this means, the deeper arcolar
layer should be entered with the needle

5 Dressings

Pressure dressings in one area are usually not possible except by including the
entire scalp m the bandage head roll, etc  For most superficial exctsions, however
a small cloth patch held by hquid adhesie 1s often sufficient A very ‘efficient
dressing 1s a collodion dipped gauze patch with a separate dry gauze layer mter
posed between the wound and the collodion gauze, so that later removal of the
dressing will not pull upon the suture

In view of the confusion and many difficulties encountered in the attempts to
classify these growths adequately the tumors will be presented and discussed m
alphabetical sequence

I BENIGN EPITHELIAL NEW GROWTHS
1 CORNU CUTANI UM (CUTANEOUS HORN)

These lesions are bemeon horny overgrowths of the epithelim, usually found
n older patients As the name sigmfies, the lesions appear as straight or twisted
horny projections varying from 4 inch to 3 inches  They are often minute replcas
of an ammal horn  These Iesions grow from long standing neglected warts scba
ceous cysts and papillomas  More than 50 per cent of these lesions desvelop on thc
sites of a preexistent semle keratosis and not unc ly undergo mal
change

The histologic changes depend on the origin of the horn  Inasmuch as this
source 1s usually a semle keratosis the microscopic findings are those of marked
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hyperkeratoss of tightly packed horny lamellae, wrregular acanthosis and a moder
ate, small round cell and plasma cell infiltration 1n the upper corum  The horn
atself 15 composed of layer upon layer of hyperheratotic stratum corneum  When
mahgnancy ensues 1t 1s most often of the prickle cell vanety and may be preceded
by Bowenoid changes

The treatment consists of either simple excision or electrosurgical removal  If
histologic examimnation shows the presence of mahgnant change, ncompletely re
moved lesions should be followed by an adequate course of radiotherapy

—

Fig 277 —Cutancous horn wh ch was 20 ¢m long and 8 cm 1 ¢ reumference  (Gourtesy
Sutton and Sutton D seases of the Skn  Or g nal photograph by Dr H Charache )

2 EPITHLLIAL CYSTS
a Dermoid Cysts (Epidermoids)

These lesions arc comparatively rare tumors of the shin related to epithelial
and sebaceous cysts They usually nisc along the hnes of closure of vanous em
bryome clefts and may be considered as developmental anomalies The cysts are
often present at birth and increase 1n size during childhood  Their usual location
on the scalp 1s behind or just below the ears although they may occur on the scalp
ttself  Unlike sebaceous cysts they are not attached to the skin and arc freely
reosable under it and over the underlying fasaa  They arc also of a firmer con
sistency than sebaceous cysts  These cysts contain sehaceous material and heratin
and often have rudimentary scbaceous and sweat glands as well as harr folhcles
and mature hairs in their walls  Older cysts occasionally show calaification bone
formation and even mahgnant degeneration

The treatment consists of simple but complete surgical exasion It 15 1m
portant not to leave any portion of the cyst wall in the scalp s subsequent recur
rences and mahgnant carcmnomatous change may supervene

b Reratoma
These lesions are usually found on the scalp 1s single and occasionally multiple
firm nod iles varving 1 size from % to 1inch  Tley gie nise to o symptoms
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Fig 278 —Sebaceous cysts, well exposed by comedental alopecia areata  The hair 1s
beginning to return in these patches, and 1s white 15 usual  (Courtesy Sutton and Sutton
Duseases of the Shin - Oniginal photograph by Dr J P Guéquierre )

Fig 279 —Schaceous cysts of many ycars duration (Courtesy Dr Frank Combes )
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1 Fircod

They are freq
entrated by the following facts

with seb cysts but can be chmeally differ-

1 They do not possess a central opening from which cheesy, odonferous
material may be extracted
‘They are freely bl
tached to the skin

The lesions are usually smaller in size than sebaceous cvsts
The epithehal cyst 1s harder and firmer

Spb

mn the skin cysts are usually at

[T RN

and they do not regard thesc lesions as precancerous
The lesions may be removed by sumple excision

¢ Sebaceous Cysts

These cysts are commonly encountered on the scalp and are often multiple
They vary in size from that of a pea to that of a small orange These cysts are
attached to the skin and usually communtcate with 1t through a small duct leading
to the surface Thus central duct 1s not mnfrequently bloched by a thick black plug
They are usually attached to the skin but are freely movable over the underlying
connective tissue  In time, the enlarging cysts cause pressurc atrophy of the over-
lying skin and destruction of the harr follicles, gning nise to the term ‘ bald headed
cysts’  The skin overlying these cysts 1s often of a dead white hue due to this pres
sure  However, m elderly and obese individuals, 1t may be extremely red and
greasy

Histologcally, the wall of the cyst 1s made up of thick fibrous conncetive tissue
with a lining of flattened epithelhum  Sebaceous cysts may be present in the hning
of the wall Unlike the walls of the epithehal cysts, the epithehum of sebaceous
cysts does not go on to complete keratimization  The contents of the cyst are com
posed of cast off epithelium, fat, and cholesterol crystals forming a cheesy and odorif-
erous matenal Calafication sometimes occurs 1n these cysts  Dunng a routine
study of all sebaceous cysts removed at Barncs Hospital, Peden found carcinoma
n 14 out of 832 cases This madence of 17 per cent does not Justify considering

b 1

cysts as p orp lesions

The best method of treatment consists of smple surgical exasion  This 1s
usually done by means of an elliptical excision ncluding the area of attachment
of the cyst to the shin as evidenced by the enlarged follicular opening  When these
lesions are removed from a hamry portion of the scalp 1t 1s difficult to retain a dress
ing even though the surrounding shin mav haie been shaved In these instances
1t may be hept on by the means of utiizing long strands of hair tied 1n several
directions across the scalp dressings  Small cvsts may be removed bv puncturing
the surface with an electrod: 1ng or electrog 1t current the
current to flow until the surrounding tissue shows shght blanching I hwe not
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been ympressed by my results with this technique  These lesions have also been
successfully eradicated by careful repetitive mjections of small amounts of a sclero
sing solution dircctly 1nto the ¢yst, and also by the njections of 70 per cent alcohol,
aqueous pemcilhn, bacitracin, and simular antiseptic and shghtly irntating soluttons

3 EPITHLLIAL NEVI

Benign moles, as these lesions are sometimes referred to, are dufficult to classify
According to Montgomery, the term ‘epithelial nevi’ should be hmited to any
nesond disturbance, either present at birth or developing later in life, 1n which hy
perplasta of epithchal cells occurs without the presence of nevus cells  When nevus
cells are present, he speafically classifics the lesion as a nevus pigmentosus Al
though he restricts the term epithehal nevi to Iinear nevt and hard newi (Unna),
they may all be included under the term of benign moles or epithelial nevt  These
lesions are found rather commonly on the scalp as well as on the shin  Although
vanations may occur ranging from simple arcas of increasud local pigmentation to
verrucous papillomatous and plaquelihe elevations the two most common variettes
are the flat type, which may contain hairs, and the smooth, soft, shghtly rased,
hairy brown nevus  The flat type 1s often, but not always, a junction nevus, and
vice versa  The degree of pigmentation mav vary from hight brown to blue or black
Approamately 40 per cent of these bemgn nevi occur on the sealp, face, and nech
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Fig 280 —Intricpidermal prgmented nevus
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The statement 1s frequenth made that lesions contaming coarse hair arc exther less
likely or unlikely to become malignant This cannot be accepted as a chnical guide
masmuch as the presence or absence of hatr 1s not an indication of the absence or
existence of malignancy It must also be recogmzed that these cellular nevi may
be associated, 1n the same lesion with other types of nevt (vascular, glandular, ete )
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Histologically these lesions may be classified under one of three headings

®

Intraepidermal Nevus —In this type the changes are hmuted solely to
the epidermis  The epidermus appears as thongh 1t had been twisted
out of shape and reshuffled 1nto a disorderly pattern  The surface may
be srregular and verrucous It may or may not be covered by the
stratum corneum Melanin may be present or absent They may or
may not contair hair  These lestons are invarably benign

Junction or Marginal Type Nevus (Melanoma) —This 1s the lesion
usually referred to as the true pigmented nevus  The nevus cells extend
from the undersurface of the epiderrms, down to the corum 1n great
masses  Many cellules claires (Masson) are present m these masses and
arc assumed by some to be the onigm of the nevus cell These cellular
masses myvade the corneum tn an mverted V shape and for that reason
a junction nevus should be removed widely  The lesion may be asso

ciated with hair or pigment

Cutis Type Nevus (Intracutancous Nevus) —1In this group, microscopic
P v o ha 1. o mant A5 W thn A arl e

-

o

may or may not contain hair Malignaney rarely occurs

Therapy depends on whether or not malignancy may occur  On the scalp the
small, flat, unchanging lesions do not usually require any treatment If, however,
the Jesion 15 the site of repeated trauma from combing, scratching or brushmg and
shows signs of cellular actvity as evidenced by subjective symptoms (itching or
burning), mcrease m sie or pigmentation frequent bleeding and crust formation
there 1s no question as to the importance of a speedy removal  According to Pack,
congemtal moles have their greatest rate of growth at the age of puberty and may
then become malignant without trauma, and he unequivocally states that all moles
on the scalp should be removed because irntation 15 unavordable  There 1s kttle
doubt that elevated large and dark moles should be removed before puberty

It 35 amportant for the physician to reahze that in children lesions which are his
tologically malignant may have a relatively benign character A great deal of dis
cussion has centered about the methods employed for removal The dermatologist
has been critized because of his preference for the sunpler, electrosurgical tech
niques  The statement has been made, usually by the surgeon that metastases are
more frequent and recurrence 1s more often found following electrosurgical pro
cedures  Tius 1s not true! Recurrences arc just as hkely to occur following scalpel
surgery, and metastases may occur prior to as well as following such procedures
The only importance hed to any procedure 1s the th h of the Jocal
temoval A complete and thorough removal at the time of the mitial procedure
will msure the best result

4+ hERATOSES
a Arsemeal Reratosis

These lesions follow the ingestion of organic and pentavalent forms of arsenic
and rately affect the scalp  They ble senle k both elinically and histo
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logically but are practically always hmtted to the palins, soles, and fingers  In the
very exceptional case, lesions on the face 1nd scalp margins may be present, but the
patient presents typical arsemical heratoses of the palms and soles as well These
lesions often progress to squamous cell epithehioma formation

The preferred method of treatment 1s surgical exciston

b Seborrheic Keratosis {Verruca Semlis)

These lesions appear later in life and are actually delayed epithelial nevs They
are usually of a light yellow to decp brown color and shghtly eclevated, with a
smooth, velvety surface  On the scalp these lesions are often encountered just 1n
side the haiy margins of the frontal and parietal regions  The growths are usually
multiple and are more frequently noted in indniduals with greasy, scborrheic shin

Tig Y81 ——Seborrheic keratoses  {Tourtesy Dr Kichard Sutton Jr)

Histologically the seborrheic heratosis shows an acanthosis of a mild to moder
ate degree  The rete pegs have a d to di g a lattice
work appearance  Occastonally horn cysts arc observed  The basal cells and ther
margins show an increased degree of pigmentation In the conum, there is a very
mld, nonspecific cellular reactton Some basophilic degeneration may be present
but 15 not a constant feature

Therapy 1s usually desired because of irntation from combs and brushes  These
Jesions are easily removed by means of superficial electrodesiccation  According to
McCarthy, a good cosmetic result may be secured by means of radiotherapy, but
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this 15 not 1n agreement with my expertence  The lesions are actually radioresist
ant This Jack of radiotherapeutic resg 1s probably due to a marked degree
of differentiation of the cells

¢ Semle heratoses

These lesions are frequently found on the scalp margins, face neck, and hands
of people who Ine and work out of doors In many of these individuals the shin
shows the extremely dry and wrninkled aging assoctated with other signs of semle

Fig 282 —Scborrheic keratons chmcally suggestive of a basal cell epithel oma

change  Thus type of shin 1s often referred to as farmer s or saslor s shin masmuch
as frequent exposure to sun and wind often accelerate its development 1n blue eyed
Light skinned individuals  The lesions appear on the temples and scalp margens as
circumsenbed patches composed of brownish shehtly clevated firmly adherent
scales and crusts  Removal of the crusts 1s frequently followed by blecding and
superficial ulceration  Approxumately 15 to 25 per cent of these lestons eventually
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develop 1nto sq! cell epithel s When supervencs, the
kerototic lesion appears inflamed around the edges and the base becomes thickened
or indurated

The histologic features consist of marhed hyperheratoss of the epidermis with
closely packed horny lamellae  An rrregular acanthosis of a moderate to extreme
degree may be obsenned  There are spotty areas of ccll disturbance with a separa
tion of the basal cells Bowenotd changes may also be present in the rete  The
corrum shows an infiltrate mn 1ts upper layers composed of small round cells plasma
cells and connective nissue cells  There 1s also a basophihic degencration of the
connective tissue At the darmocpidermal junction a basal cell pigmentation may
be observed

Therapy depends upon the results of histologic exammation At the time of
removal of the biopsy specimen  the lesion 1tself may also be removed by means of
superficial electrodesiccation  If this procedure has been thorough though super
ficral a good cosmetic result may he obtained and no further therapy 1s ndicated
provided microscopic examination shows no sign of malignancy  If the latter has
occurred 1t may be advisable to re treat the lesion by means of a more extensive
clectrosurgical techmique  If the area 1s not too extensne, surgical excision 1s also
satisfactory  Irradiation therapy may be given by roentgen or radum rays  The
author has employed the following technique approximately ten days following
superficial desiccation providing the leston 1s less than 25 em 1n diameter  Roent
gen therapy 1s administered m doses of 600 r given every other day for a total dose
of 3600 r (120 hv with filtration of 025 Cu and 1 mm Al and a half value
layer of 78 mm Al)

Radiotherapy should be used wath caution because of the sumlanty of the histo
logic changes of senile heratosis to those of rocntgen heratosis  In fact some oncolo
gists do not advise 1ts usc 1n the treatment of this growth It 1s essential that these
patients be advised to avo d exposure to strong sunl ght and local irntative processes
of anvy kind 1n order to mimmze recurrence and the desvclopment of new lesions
Protectine creams and applications may be necessary Jf exposure to sunlight 1s
unavordable  Fifteen per cent para aminobenzoic acid in hydrophilic omtment
L SP isavery effectne sun screen

5 MOLIUSCUM CONTAGIOSUM b

Although the lusions of this diseasc are usually encountered on the body they
may occur singly or 1n great numbers on the scalp  They may appear only on the
scalp and this occurrence may be more frequent than was formerly suspected and
merits consideration i the differential diagnosis of tumors of the scalp The
lesions are small waxy centrally umbilicated firm papules  Because of this waxy
appearance with a central dark colored opening they may resemble small pearl
buttons They vary i size from 1 mm to seseral centrmeters  Cheesy matenal
consisting of degencrated epithehal cells (molluscum bodies) may be expressed
through the central operungs  Inclusion bodies charactenstic of virus discase may
be demonstrated 1n some of these molluscum bodies The lestons rarely grow
larger than 1 cm 1n size on the scalp  Occastonally these small grow ths become
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secondarily mnfected and mav heal without further treatment  Although the scalp
15 the uncommon site of a single lesion, they have occurred as i the case reported
by Hill and Messina In this instance they reported a pea sized, round, waxy
nodule with a rolled border and central hemorrhagic crust over the left parietal
region The diagnosis of basal cell epithelioma of the scalp was made and the lesion
excised  Subsequent histologic study revealed the lesion to have been a molluscun
contagiosumy  Sumilar cases have been reported by others  Young reported the
occurrence of such an eruption 1n a 2 month old girl, which started on the fore
head and extended to the scalp Raefer observed two cases 1 which the lesions
were confined to the ocular regions 1n one the Jesions were confined to the lower
hds, and mn the other to the conjunctna  White observed a case in which there
was only one lesion, situated on the left side of the nech and another m which a
single lesion was present on the scalp

Fig 283 —Molluscum contagiosum of the scalp  (Courtesy Dr Samuel Peck )

Histologically, the molluscum tumors first appeat as small, benign proliferations
of the prachle cells which gradually extend mto the conum as large pear shaped
nodules which flatten the papillae nto mterlobular septa  The growths subse
quently form a cavity near the center and the cavity extends to each of the nodules
composing the lesion In the prickle cells themselves, the nucleus shninks and 1s
pushed to one side  The cvtoplasm of the cells swells and takes a more intense
stan  The nucleus eventually becomes completely d  The moll
cells resemble an ¢ye n that the nucler of the CL”s are pushed to one side and the
cytoplasm stains very poorh  The molluscum body has no nucleus at all and con
tams one or many elementary bodies  Strictly speahing the term molluscum body
should refer to ¢he cosmophulic inclusion bodies and probably represents the causa
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tive virus which may occupy the entire cell  The process does not affect all of the
cells, and the involved ones are surrounded by partially and fully keratinized, normal
prickle cells

The treatment of this disease can be successfully accomplished in any one of
many ways Perhaps the simplest method 1s the curcttement of the entire lesion
followed by the pamnting of the base with tincture of 1odine or 10 per cent silver
mitrate solution Local anesthesia 1s not usually required since the lesions come
away readily with httle pain A local anesthetic 1s necessary on occasion and
prehminary freezing by means of an ethyl chloride spray may be adequate  The
lesions also respond to the application of trichloracctic acid and to nsertions of a
pomnted wooden applicator, the tip of which was previously dipped 1n phenol In
stmmlar fashion the electrodesiccating needle may be inserted into the lesion and
the currént permutted to flow for a few seconds  In some nstances onc or several
of the lesions are mfected and require preliminary treatment by means of wet dress
ings  Several recent reports have mentioned curces m extensive cases following the
mternal ingestion and external applcation of antibiotics such as pemeilln and
aurcomyein  In my experience these drugs arc only occasionally of ment

New lestons may continue to appear i view of the srx week incubation penod
of the molluscum tumor and the patient should therefore be required to return for
observation Failure to observe this rule 1s responsible for the occasional recurrence
of the lesions It 1s also advisable to inform the patient regarding the contagious
nature of the disease and to avoud 1 and of the
disease to others Towels and linens should be kept apart from those of other mem
bers of the household

6 MULTIPLE BFNIGN CYSTIC EPITHELIOMA

(Trich hel, Epithel Adenoides Cysticum)

The distinctne features of this disease are the occurrence of pinhead to pea
sized pearly flesh colored papules on the facc  When many lesions are present
1t 15 not uncommon to find one or several along the margmns of the scalp This
disease occurs more often about the time of puberty and 1s frequently hereditary
These lesions have sometimes been confused with mlia or syringoma and may even
suggest vesicles  The diagnosis may be clanfied by their firm solid nature and the
lack of extrusion of any materal following the inscrtion of a needle into the growth
Malignant change rarely eventuates unless the lesions have been constantly srn
tated  Tosare snstancers thase lesans resemble op lindrama but the latterare fanad
m much greater profusion on the scalp and are considerably larger 1n size

Histologically these lesions are characterized by the presence of ropelike epithe
hal tracts or fingerlihe projections i the corum  These masses are composed of
basal cells which have ansen from the hair follicle or the basal margns of the
epidermis Oval or round cyvsts are formed and these are surrounded by dense
fibrous connective tissue with practically no inflammatory reaction  In some cases
1t 15 not possible to dlﬂercntm(e the features of multiple benign cystic epithchomas
from sy baccum and cylind According to some pathol
ogusts these lesions are merely vanants of the same process

These growths are difficult to eradicate  When many lesions are present on

the scalp and face the best cosmetic results may be secured by means of superficial
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electrodesiccation followed by curetterment  This procedure may necessitate repetr-
tion on several occasions 1n order to mimmize scarring from a single, overenthusia-
astic tech It 15 preferable to perform ficial removals on subsequent

q p
wisits  Where only a few lesions are present, a plastic excision or superficial elec-
trosurgery will each yield satisfactory results

7. NEVUS EPITHELIOMATOCYLINDROMATOSUS
(Turban Tumor)

This group of tumors occurs on the head and nech but more frequently m-
volves the scalp The lesions usually appear as multiple, lobulated or mushroombike
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Fig 284 —Nevus epitheliomatocylindromatosus 4, Typical lesions on forchead and
scalp B, Histologic features of multple benign cystic epithehoma  These lesions may show
the pic features of nevus epithel and multiple
bemign cystic epithelioma with transinons from one to the other Malignant change is un
ommon  (Courtesy Sutton and Sutton  Diseases of the Skin.  Ongimal photographs by Dr
F Ronchese )
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tumors, varymng i diameter from 1 to many centymeters  Thetr color varies from
that of normal sk to shades of red or brown They may cither be pedunculated
or have a broad basec  Alopecia is present over the lesions as a result of pressure
atrophy The tumors slowly ncrease in number and enlarge over a peniod of years,
often grouping together to rescmble a bunch of grapes or tomatoes In some in-
stances they are so numerous that they cover the entire scalp, giving the appearance
of the surface of an Eastcr bashet or turban composed of small eggs  Some authors
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Fig 285 —\evus epithehomatocybindromatosus 4 Single, firm tumors over the posteror
scalp B, Histologic features of masses of basal cells (€ ourtesy Sutton and Sutton  Diseascs
of the Skin  Oniginal photographs by Dr H C Varney )
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are of the op nion that there 1s an hereditary factor and cases hase been reported
as occurring 1n several members of the same family and through several generations
It 1s generally accepted that these tumors are ep thel al 1 orign and begin 1n the
matrices of the hair follicles

Fg 286 Nevus ep thel on atocyl ndromatosus (turbin tun or)

A Typ cal appearance of var able s zed mult ple tumors  (Courtesy Sutton and Sutton
Dseases of the Skn Or g nal photograph by Drs G Hammond and H Ransom )

B Smlar leson with both grouped and snele lesom  {(Courtesy McCarthy Ds
eases of the Har  Ong nal photograph by Dr St 1lans
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B

Fig 287 —A, Cercbrform nevus of scalp (a varant of nevus epitheliomatocylindroma

{Courtesy Dr Marion Sulzberger )
B, Close vp of a clhinscally srmilar lesion

tosus)

(Courtesy Clay Adams Co )
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Histologtc studies disclose a thinned out epidermis  In the corum there are
masses or nests of epithelial cells with decply stainmng large, round or oval nuclet
and a sparse cytoplasm  The outer row of these cells resemble the basal cells of
the eprdermus and usually presents atself in a palisade like arrangement  The entire
mass 1s separated from the epidermus by a band of connective tissue and the -
dividual masses or nests are separated by connective tissue septa Within and sur-
rounding these masses, are hyaline deposits which are actually rings of hyahne
de; Some pathol have stated that these tumors arnse from mature
sweat glands, but detailed studies have failed to trace any connection between these
tumors and either the sweat ducts or the sweat glands, although their apparent
ougm from the basal cells of the eprdermus and from the basal cells of the outer
surface of the walls of the harr follicles has been repeatedly demonstrated In
some 1nstances the histologic picture 35 confusing m that 1t may show features of
multiple, bemugn, cystic eptthehioma and syringoma as well as the typrcal features
of this nevus

Tig 288 —Nevus sebaceous  The Jocation of this Linear growth imvelving the side of
the face and the scalp above the ear, 15 typical  Note 1solated umbilicated yellowish clements
at the auser comen of, the sye  (Cowtasy Sutton and. Suttan, Dixeasrcof the Sken ),

Therapy 15 often rendered extremely difficult in view of the multiphaty of
thesc lestons  Inasmuch as malignant change 1s extremely uncommon, these ex
treme and advanced cases of turban tumors are probably best left alone unless
they show signs of ulceration or degencration In such instances, surgical excision 1s
the best method of treatment Where single lestons are present, recurrences will
also probably be mimimized by adequate surgical removal  Where remotal 1s essen
tal even though the lesions are many 1n number and affect large areas of tissue,
surgical exaision may be cmployed, followed by plastic reparr  These lesions do
not respond to radiotherapy
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8 MEVUS EPITHELIOMATOSUS SEBACEOUS CAPITIS

According to McCarthy these lesions occur as uncvenly elevated brownish
yellow harrless plaques on the scalp  Histolog cally the tumor tissue 1s nch m
schaceous glands and shows a prof feration of the connective tissue as well as the
production of abortive hawrs  These gro sths are casly destroyed by electrodesic
cation

Fe 289 e us ep thel omatosus sebaceous cap s The tumor tssue s rch n scba
ceous glands and there s a prol ferat on of the connect e t ssuc as well as tl e product on of
abort ve hars  (Courtesy McCarthy H topathology of Sk a D sea es )

9 NEVUS SYRINGADENOMATOSUS PAPILLIFERUS

This rare disease occurs on the scalp stoulders aullae and genital regons
as minute firm red papules often surmounted by p nl cad sized clear ves cles  An
occas onal papule may be umbit cated  The les ons resemble tlose of synngomas
but unhke the latter they are often arranged in groups
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The chmeal picture 15 often clanfied by the distinct histologic findings The
disease pnmanly affects the sweat glands and this fact suggests the possibility of a
relationship of this disorder to a disturbance of the apocrine glands  The epiderms
13 acanthotic  The sweat glands are dilated  The sweat ducts show a cystic dilata-
tion and their inner surface 1s hined with small, tonguelike projections  Thus hning
15 composed of two or more layers of cells, mncluding an nner columnar and outer
cubordal layer resembling mucinous gland structure  The cortum shows a diffuse
Pplasma cell reaction

‘These lesions do not undergo malgnant transformation  They may be removed
by means of excision electrosurgery or radiotherapy

10 PSAMMOMA

‘These rare tumors occur as soft papules or nodules along the vertcbral column,
located in the deeper layers of the cutis  In a few instances, lesions have been
observed on the scalp and are usually not covered by hair  Psammomas arc be
heved to be developmental disturbances since they have been observed in the same
regions as memngoceles and cephaloceles They probably represent displ
of meningeal germ cells  Opinion differs as to whether they are epsthehal or endo
thehal neoplasms

The d 15 mvanably a b one The growths are seen m the cutis
and subcutis and are composed of lmear groups of cells with large vesicular nucles
Between these linear strands are concentnic layers of caloum deposits supposedly
caleified connective tissue  Nerve fibers are also present

The lesions are bemgn  Therapy consists of surgical excision

1

11 SYRINGOMA (SYRINGOCYSTADLNOMA)

This sweat gland adenoma usually affects women 1n the third decade of their
Iife  “The scalp and face are lcss frequently involved than the trunk  The typical
tesion 15 a soft, smooth papule of a yellowish color, only shightly elevated above the
surface of the skin It resembles multiple bemgn cystic epithelioma, but, m the
latter, the lesions are harder, practically limited to the face, and show pearly ele-
ments  In addition the lesions of multiple bemgn cystic eprthelioma are usually of
a flesh or red color, whereas the syringomas are usually of a distinetne yellowssh
shade In fact, the yellow color has resulted in confusion with the varous types of
xanthoma but the latter are vastly more yellow or orange
Under the microscope there arc no changes of any consequence affecting the
epidernus  In the corium, small ropelike or cystlike masses lined with cubmdal
epithelium {as 1n the coil glands) may be scen  These cysts often resemble a drop
of water as 1t 15 about to scparate from the faucet (tear drops) and show a minute
tal  This appearance 1s responsible for their frequent designation as tailed evsts
Inside the cyst there 1s usually found a pinkish staming substance There 1s no
surrounding inflammatery reaction  The sections rarely show a very extensne
lesion, nor are there too many lesions found in a single field
These lesions can be removed only by means of destructive measures such as
clectrosurgery local caustic appl such as trichl ic acid carbon dioxide
snow, electrolvais exasion and radiotherapy
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12 VERRUCA (WART)

Several varicties of wart occur on the scalp  Probably the most common type
1s the circumscribed, papillary growth with minute, horny, brownish surface projec-
tions A carcful examination of the lesions will frequently reveal one or several
small satellite serrucae hiding under the adjoining hairs  Their recognitton 1s 1m-
portant inasmuch as a lack of their detection and subsequent removal are usually
responsible for a recurrence of the prnimary growth  Where the lesion 1s of recent
appearance and of rapid growth mn an adult, histologic examination should be per-
formed, masmuch as a rapidly growing squamous cell epithelioma often presents a
errucous appearance on the scalp in 1ts early stages  The scalp 1s also a not un
common site for verruca digitata These warts appear as fingerlike projections
with a surmounting horny cap

Histologically, the epidermis shows a greatly thickened stratum corneum
Atypical areas of parakeratosis may be observed despite retention of a granular
layer Acanthosis 1s present as a marked downward growth of the rete pegs  With-
i these pegs the cells are proliferating and mitottc figures may be seen In the
depths where the horn dips down mto the rete pegs the granular layer 1s most pro
nounced In these same zones these cells are undergoing a peculiar type of dyskera
tosis (vacuolated)

The preferable means of treatment consists of clectrodesiccation under local

h The electrods g needle 1s first pressed into the skin at the edge
of the leston and remains 1n the skin until the adjacent tissue 1s blanched It s
then moved from place to place until the wart 1s circumvallated  The wart 1tself
1s then attacked and entirely dehydrated The destroyed tissue 1s removed with a
curette down to the soft growing vascular center, which 1s agamn dehydrated with
the needle of the electrodesiccator

13 WOOLLY HAIR NEVUS

In 1927 Wise reported two cases of a peculiar form of pilar birthmark pre
viously undescribed  In the first case, portions of the scalp were covered by a dense
growth of hair which differed greatly in color, texture, and shape from that of the
normal hair covering of the rest of the scalp The abnormal arcas were covered
with a uniformly fine golden brown, extremly soft and silky hair which felt “woolly”
to the touch  The hair was spiral with undulation of the shaft at 05 cm nternvals
The hmuts of the anomalous growth were sharply defined and no normal hair was
found within ats borders  Whule the scalp itself was entirely normal and free from
the usual type of birthmarks, the nevoid character of the lesion was indicated by
the presence of a pigmented, hnear nevus immvolving the night neck and arm  In
the second 1nstance of this anomaly, the entire head from the frontal hair line to
the nape of the neck was covered by a heavy growth of light brown, soft, kinky
(sprral) or woolly hair  The parnetal regions were sumilarly involved  The patches
were sharply demarcated from normal scalp No nevi, pigmentary changes, or
birthmarks were present ¢lsewhere on the body surface  Microscopic examination
of the hair from these nevi showed no pathologic changes
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In 1934 Schoklung reported a woolly hair mutation m five successive genera
tions of one family The constant location of the woolly hair on the same portion
of the scalp offered a perfect allustration of regular dommant mhentance  The
woolly hatr 1n all these cases was abnormally short and thick, 1e, Iike real wool
Its color vaned from dark brown to black m indiaduals M preally,
1t was spht and twisted upon 1ts long axis, and the ends were brushlthe as i trichor-
rhexs  Schokking could find no evidence as to how this gene for woolly hair had
ifiltrated a Dutch peasant family It appeared most unlikely that 1t was derved
from a racial crossing with a Negro, as the evidence and history of such a crossng
were entirely negative, as histories go  (See under Anthropology, page 63, and
acquired kinking, page 47 )

II BENIGN CONNELCTIVE TISSUE NLW GROWTHS
1 ANGIOMA (VASCULAR NEVUS)
a Port-Wimne Stam (Nevus Flammeus)

This lesion 1s encountered 11 the scalp m about one third of all newborn n
fants but disapp p ly These red discol are basically
intradermal capillary varicosities, their chief mterest being of cosmetic importance
‘The surface 1s usually smooth, although 1t may occasionally be dotted with small
nodular tumors or warty elevations The color 15 generally a purphsh red or violet
and 15 often intensified by crymng or coughing The common location 15 on the
midlme just beside the hairy margmn i the viamty of the occiprtal protuberance
although the lesions may extend onto the scalp when they are extensive enough to
molve one entire side of the face These port wine stamns usually blanch on
Pressuse

Histologically, these tumors merely show dilated cutancous capillartes, Lined
with endothelum

The therapy of the port wme stamn 1s notably unsatisfactory  The methods usu
ally recommended 1nclude surgical excision if small enough, Grenz ray therapy,
apphications of thorium X, and solid carbon dicide  The results wath these vanous
methods or treatments are not sufficiently good to warrant the use of any of these
modalsties  Recently, some of these lesions have been treated by means of tattooing
» th flesh colored pigment  If a satsfactory color match can be obtamned, the
results are somewhat satisfactory  Unfortunately the average person’s shin gets
darker in the summer and highter 1n the winter and the color contrast 1s not a good
one I have also treated several of these lesions by means of superficial skin re
moval with sandpaper and with an electrsc drll It 15 too early as yet to evaluate
the results 1n this method of treatment although the dark red lesions show a defi
mte mnprovement  Many of the lesions in the scalp do not require any form of
therapy and if concealment 1s necessary, there re sexeral satisfactory cosmetic prep
arations which effecti ely disguise the lesion

b Angioma Simplex (Strawberry Marh)
These lesions are generally present at bith  They may be found anywhere on
the body and 1t 15 not unusual to find one or several on the scalp  They are often
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shightly more than pinhead sized at burth, but grow with comparatie rapidity on
the scalp of mfants This rapidity of growth 1s an important factor in determining
the proper tume for treatment of the lesion  If the tumor rapidly enlarges and be

comes somewhat lobulated and turgescent with an extreme thinning of the overly

mg shin, treatment should be admimstered early  Although a fair percentage of
these lesions disappear before the fifth or sixth year, I have also scen a goodly num

ber of them expand to form large, bulky lesions rendering treatment difficult and
uncertain with poor cosmetic results  Accordingly, 1t 1s my belief that these lesions
should be treated shortly after their imtial appearance

Fig 790 —Ang oma simplex of scalp  {Courtesy Clay Adams Co )

«

Histologically  thesc lesions show a combmation of dilation of pre existing ves
scls with proliferation of ncw channels  The capillary walls are thichened and the
vessel spaces are filled with blood and lined with endathehum  Thrombosis may be
present 1n these regions The surrounding connective tissuc shows a moderate
degree of proliferation

¢ Cavernous Angroma

These vascular tumors also develop shortly after birth and on the scalp they
are often deep seated, circumscribed lobulated masses blue or bluish black in color
They may even spread to the surrounding tissue amvolung the cartilage and bone
Some cavernous angiomas arc combined with capillary hemangiomas in the over
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lying skin, gnang them a purplish red color They may occur anywhere on the
scalp and are usually surmounted by an arca of alopecra, although the sides may
show a slight growth of ellus hair  These tumors frequently contain one or several
blood vessels which may actually be palpated beneath the surface of the growth
This palpation often conveys a feeling that has been likened to that of a mass of
worms or of a covered Medusa head When the deeper structures of the scalp
are imolved, the subcutaneous portion may be much larger than the superficial
surface

Histologzcally, the cavernous angiomas show a vascular proliferation which
1s a combimation of dilatation of pre existing blood vessels and proliferation of new
ones This vascular proliferation may be obscrved about the sweat glands, hair
follicles, and fat globules There 1s usually a considerable degree of connectne
tissue proliferation around these vascular growths The vessels vary in size but m
general are larger than those present in the capallary nevus

Fig 291 —Cavernous hemangioms  (Courtesy Sutton and Sutton  Handbook of Discases
» of the Skin )

These lesions are occasionally confused with frontal encephaloceles but the
latter are o voed &5 greae o Guring coughng and coveng and by
lobulation and double pulsation  The various types of therapy include repeated
2pplications of solid carbon dioxide < ray therapy of the contact type radum
and the mjection of sclerosing solutions  These lesions should be treated as soon
as possible, depending on the location of the lesion and the rapidity of growth
Prompt treatment 15 particularly important when the angroma 1s growing morc
rapudly than the child nasmuch as such lesions are apt to stretch the shin to such
3 degrec of thinness that dary infection he: h and ulceration may
Tesult in severe scarnng and disfigurement  In addition the endothehial cells hin
ing the vascular space of the tumor are more radiosensitive while they are 1n their
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embryonic stage  As a child grows older, the radiosensitnaty of these cells decreases
Beyond the age of 2 years, the effectne dosage may be so high as to be dangerous
Every effort should be made, therefore, to begin treatment during the first three
months of ife  The techmique of radum theripy employed n the Johns Hopkmns
Hosptal as reported by Ward and Hendrick 1s as follows  The amount of radium
usually vanes between 75 and 200 mg of elements the filter 1s 1 mm of platinum
screened with Monel metal and felt  The distance 1s 05 cm, the time will vary
from one to two hours and the dose 1s from 180 to 400 mg hours, depending on the
size of the tumor The average dosc 15 2 threshold erythemas at 05 cm distance
Radium plaques may be made any sizc or shape to fit the tumor, permitting the
irradiation to be equally distnbuted  The smaller and more sensitine growths may
respond satisfactonly to one apphication of radum others require a second, or more
rarely a third spaced t three or four month intervals  Large lesions arc treated
piecemeal by marking the tumor 1n segments and treating one arex at a time carc
being excreised not to overlap the areas A progressine fading follows for from
two to six months  Parents must be hept mindful of this slowness of regression
The number of treatments should be as few as possible to produce the optnmal
results with a mimmum of atrophy sclerosis, and pigmentation of the shin (the
residual effects of overirradiation)  The treatinent 15 never repeated until the
regression from the previous apphication has ceased  Too rpid and intensive treat
ment often produces undesirable scarrng and Iate necrosis  Infants require fewer
treatments than older children In a small number of patients with patches of
residual angioma or telangtectasias applications of solid catbon dioxide suffice to
complete the eradication of the lesion  Provided the radmum applications to the
scalp have not been too mtensive 1t 1s surpnisaing to note that normal hair will often
1egrow through the soft phable scar that replaces the angioma
Contact x ray therapy h1s also been successfully employed in the treatment of
these lesions  The usual technique 1s stmilar to that advised by Pendergrass  For
the treatment of hemangtomas with the Philips apparatus Pendergrass using radia
tion filtered through 25 mm Al gries 200 to 250 r at intervals of siv weeks for a
total of four to six doses This Philips techmque gives a total dose of 1000 to
1500 r which compares with a total dosc of 2 250 to 3 750 gamma rocntgens from
the radium appheator  Each dose of 250 r from the Phultps apparatus ts equn alent
to about three fourths of an erythema dose whereas with radmum cach dose of
6751 15 roughly equnalent to two thirds of an erythema dose
According to Andrews the quality of the radiation from the Phalips tube (con
tact therapy) although 1t 15 loosely compared to that produced by radiwm applea
tors 15 different The radiation from the Philips tube s of a soft quality and even
when passed through a filter of 25 mm Al the half value layer according to
Quimby tsonly 1 6 mm Al In the treatment of cutaneous diseases radium plaques
so softly filtercd arc not generally used but a filter of 05 mm of platinum or 2 mm
of brass 1s applied  This cuts out all the beta rays and allows 100 per cent gamma
radiation  This radiation has a half value layer of about 1 2 cm of lead
Pfahler stressed the importance of the hard quality of radintion in the gamma
rays of radum for the treatment of hemangiomas ~ As he states  Some good results
have been obtained and reported by various authors with each kind of radiation—
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Ingh voltage and high filtration, low voltage and moderate filtration and contact
therapy with very low voltage and huttle filtration * Pfahler stated that 1t was
his aimpression that for the treatment of hemangioma the highly filtered radum
rays (gamma rays) give the most uniformly good cosmetic results
Both roentgen and radmum rays act by producing an obliteratne endarternitis,
diffuse sclerosis and fibrous pernvascular stroma  The results of the radiation
therapy of angiomas depends on two biologic phenomena  the radiosensitisity of the
tumor cells and the naty of the sur ding stroma  The radiosensitnaty
of the endothehal cells compusing the blood vessels wnd the supporting cells 1
greater, the younger the indiidual  Rarely, when blood vessels are too large, the
angioma does not respond well to radiatson ~ In addition an associated hyperplasia
of fat and connective tissue as evidenced by marked elevation and firmness of the
tumors, will also increase the resistance to radiotherapy  This type of lesion may
require surgical exaision  According to Ward and Hendrick, when there 1s a com
bination of capillary and cavernous elements present, the combination of radia
tion followed by surgery 1s helpful The radiation obliterates the capillary growth
and makes surgery easter and less radical Despute these obscrvations, the passage
of time finds this author depending less and less on the various radiotherapeutic
dalities for the t of
Solid carbon dioxide 15 of greater value in the treatment of small lestons there
are vanous techmques employed It 15 usually preferable to sketch the lesion
roughly through a picce of tracing paper A piece of dry 1cc 15 then shaved down
to the approximate size of the shetch  As an additional precautionary measure the
lesion may be encircled by scrcral layers of adhesne tape or by preces of white blot
ting paper with a central hole approximately the size and shape of the lesion  The
carbon dioxide 15 then applied with moderate pressure for approximately thirty
seconds  Temporanly, the arca becomes dead winte in color and an erythematous
Teaction appears around the treated site A bullous lesion subsequently develops on
this treated patch and heals by desiccation or rupturc leaving an erythematous
spot which pales over a perniod of scveral months  The entire lesion may be treated
by means of a single application or 1n the larger lesions 1t 15 preferable to treat the
lesion precemeal
Electrosurgical procedures arc of svalue in the treatment of smaller lesions
‘Ulcemtcd hemangiomas which have bled repeatedly and profusely require prompt
clectrodesiceation to stop hemorrhage and destroy the growth  Healing takes place
In three to four weeks depending upon the size of the growth  If the hemangioma
has been completely destroyed secondary hemorrhage 1s uncommon  Plastic repair
1s not often required but 1f necessary can be planned at a suitable time
The use of sclerosing solution of the type used 1n the treatment of varicose
‘ens has also been successful  Casernous and deeply situated angromas respond to
Injections of solutions such as 75 per cent invert sugar, 30 per cent solution of
sodium salicylate or the mjection of a solution of quinine and ethyl carbonate
Small amounts of sclerosing matersal are carcfully injected into widely scparated
areas of the lesion  Several injections are gnen at a smgle session, but the treat
ment should not be repeated for onc to two wechs  Care must be used 1n order to
Prevent a slough which would result 1 an ugly scar, pethaps requinng surgical
txcision and a plastic repair
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It should also be mentioned that 1n the occasional case telangiectasias may
be seen on the scalp One of the common forms 15 the nevus araneus or spider
nevus It 1s charactenized by a central shightly clevated pinhead sized to shightly
larger red dot from which fine blood vessels radiate ke the spokes of a wheel
They may occur sy usly or n a with various systermic and local
diseases They may also occur in association with the syndrome referred to as
familial hereditary hemorrhagic telangiectasia (Rendu Osler Weber s syndrome)
They are easily destroyed by means of clectrolysis

d Lymphangiomas

These tumors are occasionally scen alone or 1n combination with blood essel
tumors on the scalp mn the form of clesated tairless plaques of different sizes and
shapes  They are not s frequent as hemanglomas and may be classified as anoma
hes of the lymph vessels comparable to those of the blood vessels  They may be
roughly dnided into capillary and cavernous types the former mvolung only the
skin the latter involsving, the subcutancous tissue and extending more decply into the
fascia and muscle Chmeally the tumor appears as a diffuse enlargement of the
shin and subcutancous tissue moderately compressible and deep blue or purple n
colar  The lesions referred to as lymphangtoma circumseriptum and which appear
as small decp seated vesteles gencrally desenibed as resembling large grams of fish
roe are practically never observed on the scalp

Histologically the simple lymphingioma conststs of overdeveloped lymphatic
vessels and spaces hined with eprthelium and envcloped n a thin connective tissue
base and stroma

Although these tumors rarely become malignant they produce large tumors
and should be removed when discovered S rgical exasion 1s the method of choice
and 1t must be thorough m ordcr to prevent the recurrence of the tumor

2 BLUE NEVLS (JAD\SSOHN TIICHE)

Ths blue or slate gray smooth round slightls elevated and firm lesion 1s usu
ally located on the face or the dorsum of the hands and fcet  Not infrequently one
may be obs rvcd along the scalp margins or 1n the scalp atself as a sohitary lesion
The color 15 attnibuted to the location of the mclanin pigment 1n the deep layers
of the corium thereby giuing a bluish huc as the color passes thro igh the opaque
shin The diagnosis 1s not a difficult onc masmuch as the lesion usually appears
dunng snfancy or in carly childhood and remamns as such without increasing 1n
size  This lesion 15 not infrequently confused with a melanoma when 1t develops
i later hfe  In fact the statcment 1s frequently made that all solitary pigmented
new1 of this type are malignant and should be dealt with as such  These observa
tions are found throughout the 1 terature and hwe found therr way into the ma
Jonity of textbooks It must be recognized that a blue nevus contains cells which
are true melanin producing cells of connective tissue origin  These cells are dopa
postne and show neither the apy nor the ch; of a mal gnant
cell Malignancy 1s of mfrequent occurrence tn the blue nevus
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Histologcally these nevi are composed of masses of spindle shaped melano
blasts deep 1n the corum  These cells have long wavy thin dendntic processes
and contamn a brown melanin pigment The pigment may be intra and extra
cellular

In the usual instance the blue nevus does not require treatment  The transt
ton of these lesions from the bemign to the mal gnant state 1s uncormmon  However
when located on the scalp they may develop into melanosarcoma as a result of
trauma friction or arritation and such cases have been reported  When these
les ons do become mal gnant their growth 1s slo v metastass 1s late 1 developing
and superficial ulceration with an inhy black discharge may occur If the patient
15 an older mdn:dual and the lesion 15 m a site where brushing or combing are of
1ttle importance the lesion should be left alone In younger persons and i those
with any history of irritation or of recent change wide and deep surgical excision
or electrosurgical remos al are the treatments of choice
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Fig 29° —Blue nevus  (Court sy Dr Frank Combes )

3 CICATRIN AND KELOID (SCARS)

Sears are new formations of connective tissuc wlich replace the loss of sub
stance mn the cortum or fibrous laser of the shin On the scalp scars usually develop
as a result of injury or disease Tle sz shape and appearance of the scar 1s
Primarily determined by the nature and the extent of th ¢ destructne process which
Ppreceded 1ts formation  In many nstances t! esr contour and conf guration are so
distinctine on the scalp that a diagnosis of the oniginal condition can be established
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These distinctive features arc discussed 1 greater detail under the headings of the
parent disease mnasmuch as these patches of scarning or cicatricial alopecia are al-
most as characteristic as the preceding wnd more acute symptomatology

A kelod 15 a dense fibrous growth, usually an overgrowth of a scar, and 1s
characteristically an elevated, smooth surfaced, fiim, reddish tumor  They are less
common on the scalp than elsewherc on the body They are most frequently ob
served on the scalp in the discase entitled folliculitis keloidals and are di
under that heading (page 256)

Histologically, these growths are characterized by extremely large, coarse,
collagenous fibers, which are paced with a few c e tissue cells having
small, ntensely staming nucler  Young lesions are fairly vascular and, for that
reason, they are more radiosensitive than older Lelods  ‘The sweat glands, seba
ceous glands, and hair follicles are usually pushed anide by the tumor and frequently
exhibit atrophic changes or profuse, small round cell infiltratton

Of the many methods of treatment that have been advocated for these lestons,
the most satisfactory are radiotherapy and the apphcation of sokd carbon droide
Small Leloidal scars, less than 25 cm 1 diameter, respond well to applications of
carbon diovide regardless of their age The usual application, made with either the
cryocautery or a sobd piece cut to size, consists of a 30 to 60 second exposure with
moderate pressure  The area 1s best left uncovered subsequently although daily
applications of an antiseptic dusting powder are of value It may be necessary to
repeat this procedure on one or two subsequent occasions

X ray or radium therapy 1s the preferred method of treatment of kelouds else
where on the body, especrally if of recent origin  On the scalp, either method must
be utilized with extreme caution, because of the danger of mereasing local alopecia
However, 1f the exposures are imuted to the kelowd alone, either radiotherapeutic
modality 1s usually a safe and successful one The author prefers the technque of
single exposures to the roentgen rays of 150 r twice weekly (120 kv, 2 mm
Al=H V L) for four to six exposures It 1s again emphasized that the lesions

must be closely shiclded

The greatest problem presented by helowds 1s the therapy of old lesions, thick
globular lesions and recurrent lesions  Although the varwous radiotherapeutic
techmques are preferied by many for the treatment of all types of helord they are«
of fittle vaiue dy themseives in thiese particuiar variations of scalp kefowds  In e
majonty of these cases radiotherapy must be bined with surgical excision
The surgical procedure should be performed with extreme caution 1n that the lesion
must be excised within its own margins at the extreme edge of the kelood  This
15 done s0 as not to strr up any further keloid reaction in the adjacent normal skin
In this type of case, if this technique 1s not observed, the recurrences that may fol
low are usually due to the reaction set off in the normal skin by the operation
Closure of the wound should be carried out without tension on the sutures This 1s
sometimes extremely difficult to accomphsh and wide, globular lesions have to
be excised piece by piece  This surgical procedure 1s rarely adequate and must be

followed by an adequate course of radsotherapy  In my expenence, preoperative
radiation 1s of hittle value and mercly serves to delay wound heahng  Postoperatine
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radration should be delayed until the wound has healed and barely commenced to
show new keloid formation At this very early stage, the lestons are composed of
young fibroblasts and minute, new blood vessels This tissue 1s extremely radio-
senstive  The techmique employed at this time 1s sumlar to that already outhined
and should consist 1 the application of 150 ¢ twice weekly with the factors outhined
mn the preceding paragraph  If the lesions do not respond completely, the course
should be repeated after an interval of two months for a total dosage of 1,200 r
If small arcas of keloid are still present, the final treatment should consist in the
local application of solid carbon dioxide to the speaific areas

The fully developed scar shows few epidermal changes The epidermis 1s thin
and composed of but a few layers of cells The rete cells arc absent or few in num-
ber, and the rete tself 15 shallow In the conum there are dense connective tissue
bundles interlacing 1n all directions  Blood vessels are few and far between in con
trast to the early scar where they are usually present 1 profusion  All glandular
appendages including the sweat glands, the sebaceous glands, and hawr follicles
are absent  The elastic tissuc 1s sparse or entirely absent

Histologically, the keloid, while 1t 1s still young shows a normal epidermus,
which thins out later on because of pressure The corium 1s separated from the
epidermis by a normal Jayer of connectne tissue  In the true kelowd, the tumor
never begins 1n the papillae, 1t begins 1n the cutis or subcutis  Howerer, the tumor
may grow to imolie the papillac and, if so, 1t yesembles a false kelod  This dif-
ferentiation can rarely be made cl lly and 1s of q ble value In the
corum, many cellular elements (fibroblasts) are present These cells have long
oval bodies and large vesicular nuclet They often occur 1 whirls and show many
mutotic figures  Unlike ordinary fibromas, 1t 1s not easy to differentiate the bundles
one from the other As the keloid ages, the connectine tissue bundles appear and
cellular elements markedly dmimish At this stage the tumor 1s sharply hmited
from the surrounding tissue, 1 the final or end stage of a helord the tumor 1s sur
rounded by a dense capsule of connective tissue It s for this reason that old
kelods are radoresistant

4 FIBROMAS

These new growths are of connectne tissue orign, composed of varying
Amounts of fibrous tissue cells and fibers deseloping 1n the subcutaneous or cutaneous
tissue  The lesions may occur as hard nodules and vary i size, shape, and con
sistency  ‘They may be single or multiple, congemtal or acquired and are usually
grouped 1nto two general classes on basis of consistency  The soft fibroma (fibroma
molle, achrochordon) consists merely of loose, spongy connective tissue  They

rarely occur on the scalp, alth h they may be d along the scalp margins
at the back of the neck  The hard ﬁbromas (nodular subepldermal fibrosts, fibroma
durum) are the result of a prod € d with fibrosis and are

usually associated with trauma They also are rarely observed on the scalp

The only fibroma which 15 encountered on the scalp with any degree of fre
quency 15 the t In these , 1t 15 merely a single mamfestation
of the disease which 1s characterized elsewhere by multiple shin tumors frequenthy
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associated with nerse tumors small and large areas of pigmentation i the form of
cafe au Jait spots with or without tumor formations frequent evidence of glandular
aberration and associated motor sheletal sensory and mental disturbances The
hereditary transmussion of the discase 1s a d genetic ¢h wstic and the
origin of the tumor 1s constdered mesodermal from the connective tissue sheath of
nenves (penneurium)  On the body, the lesions often number more than one bun
dred soft molluscous tumors usually pea to cgg sized These are not the usual
type of lesions encountered on the scalp  The lestons on the scalp are usually smgle,
pendulous and large  In consistency they are gencerally velvety soft or sermsolid
but they may be quite hard  The shan corenng the tumor is wsually devod of hawr
soft and pinkish 1n color  They apparently grow from fine cutaneous nenes in the
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hig 93 Neurofibromato s of von Recklngha sen  Ths leson was successfully removed
by surg cal excson  (Courtesy McCarthy D seases of the Har)

skin and frequenth follo s the distribution of the fifth cranial nenve or of the upper
cervical nerves  They are situatcd 1n the dermus or subcutaneous tissues but they
may lie deep 1n the nech and run up vard mto the scalp wken th ey ansc from nene
trunks or sympathctic ncnve  These large lestons not infrequently extend to the
deeper structures below the skin and may mvolve adgacent parts of the skull  This
type of tumor 15 frequently referred to 1s a plexiform neuroma or elcphantiasis
nenorum A large scries of thes cascs were reported by Helmholz and Cushing
They obsenved that the commonest location 1s on the scalp and the lesion 1s hkely
to begint as a brown spot which eventually becomes soft and sligl tly pendulous  Tn
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the surgical removal of one such lesion, they had great difficulty 1n controlling the
bleeding  When subsequently dissected the removed tissue revealed the neuro
fibromatous 1 olvement of the auriculoternporal branch of the tngeminal nerve
When the scalp tumor has a dense cordlihe base or a cordlihe margin extending
from 1t, 1t 15 probably denived from and assocated with a nerve trunh This type
of tumor 15 prone to undergo malignant change, and the latter should be suspected
if a small, soft tumor gradually develops into a firm thick, indurated, and dense
mass  This malignant transformation 1s of occasional occurrence and 1s well under
the figure of 30 per cent advanced by some observers  According to Boyd, the
aidence of sarcomatous change 1s only about 8 per cent It 1s more apt to appear
as a result of an plete removal  Sar change may also be manifested
by a change 1n color from red to an angry purple the occurrence of ulceration
and a more rapid enlargement of the tumor These tumors are not infrequently
observed 1n the vieimty of the ocaiput, also a frequent site for lipomas  The latter
are less frequently ped lated and are ly of a larger size, with a soft
pillowy’ feel 2 multilobulated surface, and a median location

Histologically, the epidermis may appear normal or, 1f subject to pressure,
show atrophic changes It 1s usually separated from the underlying tissue by a
zone of normal connectne tissue  The tumor mass 1s obserscd lower down 1n the
corum It 15 usually rich 1 cellular elements and many of these cells show tiny
peppery nucler  The main body of the tumor 1s composed of fibraus connective
hissue cells  These cells are elongated, spindle shaped and fusiform  The nucler
arelong and oval The general impression is that of a fibroma

Therapy 1n most istances should be extremely consersative  1f the lesion on
the scalp s unsightly or frequently traumatized, 1t should be surgically exaised  If
the lesion mvolves a large area excision must be followed by grafting and plastic
repair - Where the tumors arc many, there 1s no procedure of value, and attempted
excisions are frequently unsuccessful and often followed by ulceration and sarcoma
tous change  Patients with extenstve neurofibroma should be adwised agamnst
becoming pregnant inasmuch as this state frequently causes growth and mahgnant
degeneration of these tumors duc to the changes 1n airculating hormonal levels
i GRANULOMA PYOGENICUM

Ths lesion usually appears as a small, pedunculated, reddish tumor of the
scalp It often devclops at the site of an mjury and 15 probably the result of
mfection It 15 considered an cxaggeration of proud flesh or exuberant granula
tion tissue  On the scalp the lesions usually vary in size from I mm to 5 em and
are reddish or purplish i color  They bleed profuscly on the shghtest provoca
tion and thus often results 1n the formation of hloody crusts <o that the tumor ap
pears almost black nstead of reddish 1 hus profus bl ding following shght trauma
often alarms the patient and s usually the symptom responsible for his appearance
at the doctor’s officc  These growths often spring, up at the «te of some previous
abraston or mjury or at the margn of 2 wound  They i generally painless but
may be sensitive to the touch  The surfaee 15 often smnoth and merst with 1 shiny,
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raspberry like appearance, and for this reason their appearance on the scalp has
been confused with that of strawberry nevy, but the history and other chimcal fea
tures distinguish the two
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Fig 294 —Grnuloma pyogenicum  Usual appeatance of Jesion at scalp margin  (Courtesy
Clay Adams Co )

Fig 295 —Granuloma pyogemcum Large tumor clmucally suggestne of neyocarcinoma
(Courtesy Dr Frank Combes )

Histologically, this tumor of granulation tissue shows a normal epiderms or
one that 1s rregularly acanthotic  In the cortum  there are many thin walled new
and young blood vessels  The stroma between these blood vessels 1s loose m char
acter, and this aids in differential dragnosis from angtomas i that the stroma of
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the latter 15 adult m character and the blood vessles are neither new nor young
Also, unlike angiomas, there 1s an infiltration of ceflular elements composed manly
of connectne tissue cells, mast cells, polymorphonuclear leucocytes, and small
round cells

Therapy depends on the type of Iesion d  If the granul 5
pedunculated, the tumor may be severed from its base  If this removal 1s not com-
plete, the lesion will promptly recur This tendency to relapse 1s so common a
featurc that cases of 1! Ppyog have been mistaken for sarcoma It
1s generally preferable to remove the lesion by means of electrosurgery  Following
prel y } with N and epiephnne, the latter bemng of value
in controlling bleeding, the exterior of the tissue 15 either desiccated or coagulated
without entering the tumor mass 1tsclf  If the lesion rapidly shrinks down to a
small, crusted mass, 1t 15 easily curetted  Following the removal of this basic erust,
the base should be again desiccated m order to nsure removal of the entire growth

6 LIPOMA

These lesions are dermal or subcutaneous new growths composed of fat cells,
enclosed within a capsule of connective tissue  The growths are usually lobulated
and well encapsulated, but the occasional lesion may be infiltrative in character and
send tonguelike projections outward along the blood vessels and between the mus
cles They usually vary in size between that of a hazelnut or of an orange, but

lly grow to a tr dous sizc They may occur on the scalp and, in this
location, are frequently confused with scbaceous cysts  However, they are more
frequently encountered on the bach of the neck Although they are often super
fcial tumors, they may lic deeply bencath the cenvical fasa and in approxtmately
10 per cent of the cases these deep lying hpomas become mahgnant In view
of their slow growth and the lach of any accompanymng discomfort, the patient
frequently does not report for obsersation until the tumors have attamed a
considerable size They may also undergo a more rapid growth following local
trauma or the d usc of radiotherapy Subseqn to exther change, the
lesion tmay suddenly become panful, sensiine, and hard This transttion may he
difficult to detect chinically, but 1t will be a help to remember that the usual Iipoma
i definutely an encapsulated tumor, with a soft pillowy’ feel In very long stand
Ing and large tumors, secondary changes sometimes occur as evidenced by calafica
tion, edema, and higuefaction When these changes supervenc, the overlying skin
may necrose and break down dischargmg an oily putnid material

Histologucally, these lesions are composed of groups of fat cells, slightly larger
than normal, and forming small lobules on a supporting capillary network  These
lobules are umted by strands of connective tissue and enclosed within a connectine
tissue capsule According to Montgomery, the lobules are said to * bear the same
relation to the nutnent artery as grapes do to the stem upon which they grow ' If
there1s o history of rapid grow th, many sections should be carefully studied i order
to ascertain the presence of malignaney  Mabgnancy 1s rare but may consist of a
L a or a myxol coma W hen mal superycnes, the microscopic

changes consist of 1slands of embryonic fat tissue along with adult fat and my~om
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atous stroma  Scattered 1n this tissue there are also found extremely large grant
cells with foamy cytoplasm If there 1s a marked increase in fibrous tissue as well,
the probabihty of malignant change 1s considerably diminished

Therapy 15 usually unnecessary for the smaller growths  When the lesions
have enlarged considerably 1 size, or malignant transformations are suspected, the
method of choice 1s complete extirpation by surgical means  Ward and Hendrich
emphasize that tumers deeply located bencath the decp fascia require complete
removal of the neoplasm and all of 1ts ramifications from between the muscles and
the deep structures Al adherent fascia and muscle must be removed with the
tumor

7 MYXOMA '

These tumors are uncommon and do not invohe the scalp  However, they
may occur along the neck margin and smmulate lipomas They may be difer
entiated by the fact that they are more deeply situated and more diffuse 1n outhne
When malignancics supervene, the usual growth 1s a myxosarcoma or a myvohpo
sarcoma, and the lestons are generally chmcally indistinguishable from those ob
served following malignant transformation of hpomas At this stage the histologie
features and therapeutic approach are similar to that mentioned under the heading
of Lipoma (undergoing mahgnant changes)

8 OSTEOMA

Ostcoma 15 the most common bone tumor of the skull It has a tendency to
occur near the suture hines and more commonly 1n the frontal bone, although any
bone may be imolved It may be single or muluple Usually the first sign the
patient has of an osteoma 1s the presence of a hard, immovable, pamnless swelling
on the surface of the skull  True, bony deposits 1n the scalp are exceedingly rare,
although thev have been reported to occur both spontaneously and secondarly
following trauma or disease Clmcally, they appear as cxtremely hard, sharply
defined elevated tumors, although a fibrous capsule may soften up the margins
Salzer reported a case m which a com sized, freely moyable, nodule surmounted by
an area of alopecta had been present in the scalp for five years  Becker s case had a
scalp leston of fourteen years’ duration which occasionally threw off small parttcles
of bone  Taylor and Mchenna described a 15 month old child with several bony
deposits situated in the extremines scalp and trunk  One of these plaques was
well defined hard resthent and clastic When beat, 1t would resume ats former
shape after pressure was removed The lesions are generally considered to be either
musplaced embryonal cells or metaplasia in scarred area, following diseasc or trauma
Surgical excision of the lesions 1s the only method of treatment

IH  MALIGNANT EPITHELIAL NEW GROWTHS

Malignant epithelial new growths of the scalp are not uncommon  Statistical
studes of tumors of the head and neck show the incidence of epithelioma of the
scalp to be approximately 3 per cent  These tumors are more apt to occur in in
dniduals with hght complexions blond hair, and blue eyes  If these persons with
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thin, dry skans arc exposed to sunlight with any degree of frequency, over the years
they will develop keratoses of the scalp and subsequent carcinomatous growths It
1s also of importance that many bemgn lesions of the scalp, such as verrucae and
nev1 that are ck 1ly irntated by bing or brushing the hair, should be ade-
quately removed before malignant transformation develops

The commonest type of malignancy obseried on the scalp 1s that of a basal cell
epithelioma  The 1ndividual with greasy, oily, seborrheic skin 1s much less apt to

develop helial mal of the scalp although such individuals are more sus
ceptible to subsequent eplthelml neoplasms over the nose, in the nasolabual folds and
on the cheehs The 15 usually sq cell m type According to

Figge and co workers, ths 1s related 1n part to a lugh level of porphyrin excretion
People who excrete a large amount of porphyrin in the sebum are thought to be
more susceptible to skin cancer  This observation 1s offered by these workers as an
important etiologic factor 1n the development of shin cancer about the eyes and
nose 1n ndividuals with overactive sebaceous glands  Another potential etiologic
factor 1n the development of malignancy of the scalp 1s a scar resulting from some
ofd trauma or discase When such scars are present, constant exposure to sunlight,
plus frequent scratching and irnitation by means of combs and brushes, may stimu
late the growth of abnormal cells

It should be emphasized that, i many nstances, carcinoma of the scalp 1s a
preventable disease  Each year, in the vanous tumor climes, many indniduals
are seen with extensive, long standing, and frequently hopeless lesions which should
have been recogmzed and eradicated 1n their early stages While many bemign
growths of the skin elsewhere on the body may persist harmlessly over a period of
years, lesions on the scalp are peculiarly prone to stimulation 1n view of the con
stant trauma of brushing, combing, and sunlight Whereas 1n many 1nstances 1t 15
safe to adopt a laissez faire policy with lesions elsewhere on the body, this 1s not
the case with tumors of the scalp It must also be emphasized that when therapy
1s undertahen, 1t should be thorough All lesions, no matter how innocent 1n ap
Ppearance, are entitled to histologie exammnation  The cure of cancer depends upon
the adminustration of adequate therapy, and the latter imvarably depends on the
reports of histologic study  The 1deal method of treatment consists of observation
of the lesion, adequate biopsy study, evaluation of the growth, and early, but thor
gugh, treatment  The complete removal of small lestons 15 of greater importance
than the questionable cosmetic result obtamned by msufficient treatment The
wndiadual lesion must be studied and the therapy admimstered which will eradicate
1t with the first attack or with the first serics of treatments

1 BASAL CELL EPITHELIOMA

The commonest form of tumor affecting the scalp 1s the basal cell epithelioma
These lesions are comparatnely benign in nature, in that they are slow to metas
tasize and slow to grow  This obsersation 15 less applicable to basal cell epithell
of the sealp, which not infrequently show a high degree of invasneness  Therr
©hmn s from the basal layer of the epid; or from the accessory of the
skin - This ongin usually 15 mdcpcndcnl of the hair follicles or of the hair matrices
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The chinmeal appearance 1s somewhat vartable  Probably the most common
type 1s that of a single nodule or a group of elevated, pearly, translucent nodules
These nodules may first appear 1n an area previously occupied by a heratosis  As
these lesions extend and grow, the central portion frequently becomes scaly or
crusted and may ulcerate, forming a so called rodent ulcer’ In such cases the
ulcer 1s central and superficial with a raised, pearly margin - Another type of basal
cell epitheliomn 1s the elevated papillomatous form  These lesions may become
extremely large and in appearance resemble large patches of granulation tissue
with an elevated shghtly nodular margin At times, there are areas of scarnng
interspersed with cleyated nodules or plaques It must be recognized that neglected
basal cell cancers on the scalp may heal in onc area and grow actively mn another

Fg 796 —Basal cell ep theioma of the scalp This les on iflustrates the necess ty of
histologic study and adequate removal of a new growth of the scalp at the time of the int al
treatment  (Courtesy Dr George Pack )

The fact that an ul d area underg bseq healing following treatment
with bland local applications should not Iull the therapsst into 1 false sense of
securtty  These lesions should be carefully studied and 1f further grow th occurd
thay dodd be erudkaaved wonpherdny wkalimg Ve searied wien yensmmeatn as the
latter may contam residual patches of actisc cells which arc usually responsible for
subsequent recurrences  Occasionally the scalp may be involved by a morphea
like basal cell carcnoma  These broad and bandhike lesions resemble patches of
circumsenbed scleroderm m that the surface 1s smooth flattened and nory colored
and of 2 scarlike nature  However even in this type the border 1s characterstically
raised pearly and waxy

Histologically  the basal cell carcinoma shows 2 hyperplasia of the basal cell
layer The growth may begm as a small simple bud on the undersurface of the
basal layer and grow downward as a band strand 1sland or group of islands  The
extent of the myasion 15 governed by the mflunmatory protectiie zone sct up by
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tle surrounding tissue  This zone 1s composed of a varable degree of cellular
reaction, a protective layer of fibrosis and new granulaton tissue  The latter 1s
the least protective of all the layers and 1s composed of new capillaries and young
fibroblasts  The cellular mfiltration 15 charactersstically made up of small round
cells plasma cells, and wandenng connective tissue cells
Proper consists of ! d of the leston The method
1

employed may be el radiot} or surgical A recent method
reported by Mohs 15 also of value as an escharotic method of destruction of skin
cancer by a picall lled p king method Mohs removes ept
thehal skin malignancies layer by layer, cheching the sections microscopically until
they show freedom from cancer cells

In a personal commumcation Mohs discussed a senes of twenty five basal celt
caranomas of the scalp He observed that the degree of invasiveness was high m
twenty (80 per cent) and low i the remaming five cases This tendency for the
neoplasm to be rather highly mvasive 15 consistent with the observation that many
of these neoplasms of the scalp extend for a considerable distance beyond the chm
cally detectable margm of the lesion  There are few areas, with the possible excep
tion of the nasolabsal fold and the mner canthal region of the eye, where neoplasms
are more treacherous This 1s due to the frequent presence of “sient’ extenstons
In ths series of twenty five basal cell carcmomas, Mohs observed unexpected
Peripheral extension 1n fourteen cases and in fise cases there was deep extenston
n the central portion of the leston  In six cases the lesions were fauly early and
did not exhibit any unusual mode of extension By far the most frequent mode of
cxtension was perspherally, usually 1n the deeper part of the subcutancous con
nectine tissue

Mohs also had a seres of eleven squamous cell carcinomas ansing on the scalp
The grade of malignancy was I in three cases, II in four cases, III in four cases
and grade IV in no cases Squamous cell carcinoma showed somewhat less tend
ency for the penipheral type of spread that was so promunent in basal cell carcinoma
six having central, deep 1mvasion and four having penipheral extensions while one
case had both perrpheral and central outgrowths One of the squamous cell car
©inomas arose 1n an old sebaceous cyst

In the cases i which the neoplasm 1nvaded deeply into the periosteumn Mohs
found 1t necessary to remove a layer of bone It 1s possible chemosurgieally to
exeise as much bone as appears to be imolved as scen by the gross honeycombing
Tt 1s difficult to make frozen sections of the bone, and microscopic control 1s not as
casilv carned out as 1t 1s with the soft tissues  However, if there are soft arcas of
tissue eroding the bone, 1t 15 possible to mahe frozen sections of that tissue  Other
WIse 1t 35 necessary to wart some time until decalafication 1s accomplished  The
final layer of fixed bone requires from two to three weeks to form a lme of demar
Cation nnd 1t 1s then posstble to remove 1t 1n large sheets  The granulation tissue
then supports the rapid epithelization of the lesion  Mohs has seen some lestons
muolving a half or more of the scalp and healing of these large lestons although
imtalls rapid becomes slow and n some cases finally stalls at the later stages
Therefore 1t 1s his policy to use sphit thickness or other types of grafts on the
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Irge scalp lesions s soon as the final layer of fiaed bone has b «n runoved and
good granulation tissuc 1s present His results are both esthetic and highly «ffectne

Electrosurgical and surgical techmques have been described elsey hare Radio
therapy 15 of value wihere the lesions arc less than 25 cin in size  The usual tech
niques 1re modifications of the onginal Coutard method The author admunisters
600 r every other day for six ¢sposurcs with do age factors of 100 Ay and an
HVL of 65 mm Al Iarger Icsions may be treated by means of radioth erapy
but electrosurgical or surgical 1emosal 1s preferable  These lesions have frequently
wifiltrated the entire thichness of the shin and may extend down to the periosteum
of the shull If adequate closuic of such wounds 1s not possible or healing dots
not seem Dikely shin grafting may be necessary

v

i

P
!

Fe 797 —Basal cell ep thel oma treate ! chemosurg cally These photographs illustrate
a patent with a bsal cell care noma of fi ¢ years duraton ™o pre ous treatment had been
rece ed  The leson conssted of a part ally ulcerated indurated area 3 by 5 cm  on the left
anter or scalp (4)  The ncoplasm was remo ed in five m croscop cally controlled stages by
the chemosurg cal techn que of Mohs The m croscop ¢ d agnos s was basal cell carc noma
and there was a defin te t ndencv for the neoplasm to extend n 2 per pheral d recton n the
deep subcutancous connect ¢ tssue  On the first day sect ons were not taken except one for
m croscop ¢ d agnos s because the arc noma was grossly vs ble as a whitsh crumbly tssue
However on the second day no arc noma was grossly 113 ble and so the area was completel
sectoned  Reappl caton of the fixat e was made only to the arcas wh ch proved to be can
cerous and on the subsequent davs smaller and smaller areas needed treatment unt 1 on the
ffth day a cancer free planc was reached  The second photozraph of the pat ent shaws the
cons derable d screpancy between the amount of tssue wh ch had to be remo ed to erad cate
all the cancer and the or g nal les on as t appeared clncally (B}  (Courtesy Dr Treder ¢ E
Mohs )
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Fig 297 —C and D The third photo shows the healed lesion (C)  The patient has re
mained free of esidence of residual neoplasms for exghteen months  The photomicrograph .1};;-
trates the carcimoma 1n the lymphatic plexus in the deep subcutancous connective tissue (.
{Courtesy Dr Fredenc E Aohs )
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2 BASAL SQUAMOUS CELL EPITHELIOMA

This type of tumor 1s climcally indistingwishable from the usual basal cell
vanety In fact approximately one out of five epithel, d d chimeally as
a basal cell type will prove histologically to be a basal squamous cell epithehioma
The scalp 1s one of the common sutes of this tuntor and the importance i differen
tiation 35 merely that this type of lesion may metastasize

The histologic findings, as the name would mdicate are transitional between
those of the basal cell and squamous cell epithelioma

Therapy 1s stmilar to that of the squimous cell eprtheliomas

3 DERMAL APPENDAGE CARCINOMA

Carcinoma of the dermal appendages 1s uncommon by virtue of the fact that
these structures are hughly differcntinted and their cells are less likely to run wild
and revert to immature or mahgnant forms The lesions usually anse from hair,
sweat glands, or scbaccous glands Malformed anomalous structures seem to act
as imtial or primary lesions which, 1n assumyng actne growth after prolonged
qr become c: Sq cell epithel of the sebaccous
glands occasionally appear s subcutancous or nodular growths or cysts on the
scalp and re ch. d I Ily by the p of set cells inter
mngled with the tumor cells  Loos described 30 cases of sweat gland carcinoma 1
which the myocpithehal cclls necessary for diagnosis were present  According to
Montgomery most lesions descnibed as adenocarcinoma of the sweat glands on
careful scrutiny actually prove to be nevus epithelomatocyhndromatosis or syr
ingoma  Sctala has recently reported an excellent study on earcinoma of the dermal
appendages  He also i cstigated the microscopic structure, histogenests and the
degree of mal y of calafying epithel of tle shin Many of thesc lestons
were present on the scalp  He suggests that calafying epithehomas are dernved
from hair follicles because of their location the presence of cuboid or cylindrical
cells resembling external hair root sheaths the presence of squamous cell clements
tending to horny degencration and connectne tissue capsule formation with 1
network of capillanies  Although these lestons are relatnely benign they are locally
mvasne and show both basal cell and squamous cell transformation  The relatne,
benignity of these lesions may be duc to therr ongin from hair follicles  These
studies suggest that 1f calaifying eprtheliomas are derved from hare follicles some
part of the sebaceous apparatus must have the capacity of osteogenesis If this 1s
not the case 1t would be difficult to understand the formation of bone with marrow
as described m these cases  These calaifying epstheliomas of the scalp may be dif
ferentinted from calafying eprdermal cysts by the basophilic cells in the former
and the squamous cells in the latter Differentiating features of lesser 1alue mnclude
the irregular clusterlike arraingement of the basophilic cells m calafying eprthelioma
1n contrast to the bandlihe arrancement of the squamous cells 1n calaified epidermal
cysts and the numerous shido s cells and scaresty of fully keratimzed matenal m
cpidermal eysts  Lever and Gricsemer regard the calafying epithelioma of Mal
herbe s 4 tumor derved from the primary cprthehial germ  The basophilic eells
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Fig 298 cell with scb , before and after x ray therapy

(Courtesy Dr Kar Setalr )

Fig 299 — Carcinomn with sebaceous and sudonferous clements, briore 1nd after sureical
excision  (Courtesy Dr Rai Setaly )
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Fig 300 —Calaifying epitheliomas of the scalp (type Matherbe) These lesions were ade
quately treated by suigtcal exaison  {Courtesy Dr Kan Setala )

elements to the regional

Fig 301 cell with
Iymphatics were already present  (Courtesy Dr Kar Setala )
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Fig 302 —A4 Low power view of an adnexal carcinoma pilar type proper, showing fea
tures charactenstic of epithehoma adenoides cvsticum B Medium power view of same tumor
(Courtesy Drs Danid Welton, J Flliot and P hammelstiel and Arch Dermat & Svph )



view, showmng a strafied

Fig 303 -T npc of cpith A4, Low=p:
cell 1 and forming atypical hair follicles from which glandu-
lar structures ongiate B Medium power view, 1n which 1 portion of an atypical haur fol
licle with tubules 1n direct continwity with sts basal layer may be scen ¢ High power view,
(Courtesy

<howing sudoniparous structures, partially lined by a double layer of cudordal cells
Drs David Welton, J Elliot, and P Kunmelstiel and Arch Dermat & Syph )
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are pnmary epithelial germ cells tending to differentiate into heratotic hair cells
Thus, their function 1s similar to that of hair matrix cells  However, because of
their immaturity they cannot produce hairs but only irregular masses of hair cells
(shadow cells)

4+ METASTATIC CARCINOMA

The scalp 15 a not mfrequent site of cutancous metastasis from carcinoma else-
where n the body  The metastasis reaches the scalp by way of the lymphatics or
the blood stream  Gates states that n general, shin metastasis has already taken
placc  Some tumors have a predilection for the scalp, namelv about 35 per cent
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The scalp 1s a not uncommon site of metastases from
This casc illustrates hematogenous metastases from a
Handbook of Diseases of the Skin  Original

Fig 304 —Metastanic carctnoma
@ carcinoma of the internal organs
Jhypernephroma  (Courtesy Sutton and Sutton
photograph by Dr S Sweitzer )

of carcinomas of the breast and 20 prr cent of all other carainomas  Montgomery
states that in the past too httle attention has been paid to the sudden developie it
of solitary or multiple discrete nodules ot tumors i the sealp In a detuled st
he obsered that the excision and histologic study of nodules which appe stedf i
lssly and asymptomatically on the scalp may at tuncs permit the definlte ey
nosts of metastatic carcinoma even before signs of the prmary miliniw ; fg 4
become manifest Ronchese also described extensive lesions appearit i 1] « ooy,
as metastases from a primary carcnomt of the prostate gland  In Jix 14 v, ffyor
lesions chmcally resembled novus epithel Lnd (Wirkety tuseny of
the scalp  The Iustopathologic picture of cutaneous metastavy 1 g alpr g =
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general, simlar to that of the primary growth The therapsy 1s, of course, that of
the primary growth  Even with extensive metastases, some of these patients have
been hept alne by modern methods of hormonal therapy

Fig 305 —Metastases 10 the scilp from a prostanc carcnoma _(Courtesy Sutton and
Sutton  Handbook of Discases of the Sken  Onginal photograph by Dr T Ronchese, Arch
Dermat & Syph )

5 NEVOCARCINOMA (MELANOTIC OR AMELANOTIC) .

This tumor 1 the most malignant and 1apidhy fatal of all cutaneous neoplasms
In most instances these lesions develop from a bemgn pigmented nevus {junction
type) Affleck reported a series of cases in which precsting nevi were found
84 per cent  In this seres, 25 per ccnt of the entire group ivohved the scalp, face,
nech, and mucous membrancs  Pack and assoctates reported that 23 per cent of
all mahignant melanomas occurred on the head and neck Butterworth and Klauder
observed that melinomas of the head and fect are especially hable to irntation and
are the most Iikely source of trouble  They state that the most important danger
signals are an increase an the suc of the lesion or an inerease in the degree of pig-
mentation In reporting 50 cascs and analzing 598 morc from the literature, they
found that melanoms had doveloped fiom moles located on the head in 165 per
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cent of their cases  Pach has also reported an interesting senes of melanomas v
chuldren and refers to them as the prepuberal age group He states that he ha
never seen from a histol ! 1 1n a young child
Accordingly, the prognosis 1 this groap 1s much better than in the more adul
group  He states that the microscopic appearance 1n the prepuberal group 15
no way different from the adult group and 1t 1s difficult for pathologsts to dis
tinguish between them  In Pack’s small group of fifteen cases, no metastases oc
curred  He believes that this tumor has a definite etiologic relationshup to circulat
tug hormonal carcinogens ongmating 1n the adrenal cortex, pituitary gland, anc
gonads He states unequiocally that all soliary, deeply pigmented melanoma
found 1n children should be excised with a good margin of skin around the tumo
before the patient reaches the age of puberty This somewhat radical suggestion 1
hot in complete accord with dermatologic opinion or expertence
The histogeness of these tumors has given 1se to much confusion, and the sug
geshon that they be called simply melanoma has met with some approval Never
theless, melanoma 15 not a proper name as 1t signifies “a tumor of pigment” anc
Pigment cannot form a tumor The proper designation 15 nes ocarcinoma, mela
nolic or amelanotic  The probability exists that these tumors are neurogenic
rather than of epithelial or connectne tissue ongin, but pathologists d fer in then
opinons  According to Hertzler, the nevocarcinomas “are born outlaws of the
most vicious type and remain so throughout their entire period of existence ™ Ac
cording to Ward and Hendrick, chinical obscrvation has permtted these tumors tc
be divided mto two general classifications, that 1, cells that are ovoid i character
and those that are spindle shaped The ovord form 1s more rapid 1n ats growth
metastanizes early, and 1s definitely more difficult to eradicate  Spindle cell forms
are more likely to remain local arc slow m producing and, 1f
are formed, they tend to remain localized for longer periods of time
On the scalp, these lesions first appear as brown, blue, or black, shghtly ele
vated nevi  Hair may or may not be present 1n the lesion and 1s not an indication
as to the degree of malignancy or relatively benign state of growth  The statement
has frequently been made that lesions containing hair are less apt to be malignant,
but this has not been borne out by exther clinical or histologie experience  Accord
.18 to Ward and Hendrich, an early sign of malignant change 1s an enlargement of
the pnmary nevus with subsequent ulceration and frequent bleeding  Other i
cattons include an alteration in color such as darkenmg, with the subjective symp
toms of itching and pain  In other instances there may be httle change in the
Primary lesion but the lymph nodes adjacent to the site show progressive enlarge
ment  In stll another group, the first evidence of increased actnaty was the for
mation of numerous secondary growths around the primary tumor with or without
the enldrgement of the draming lymph nodes  This latter form quickly develops
widespread metastasts and s most difficult to manage  Although repeated trauma
such as followsng njury or repcated brushing and combing of the scalp, may
stmulate growth of the lesion the question arses as to whether or not thes irntation
only serves to call the patients attention to the fact that actnity has developed
The first svmptom may merels be mvohement of a regional group of lmph nodes
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Fig 306 —Nevocarcmoma 4 Nevocarcinoma of the scalp developing m a nevus super-
imposed on cuus vertiois gyrata  Ths lesion had already metastasized to the cervical nodes,
necessitating a radical neck dissecion B Immediate postoperatne photograph to show skin
gtafung  (Courtesy Dr George Pack )
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Fg 307 —Cuts vertes gyrsta  These examples of a ben gn les on are nserted here in
order to Hustrate the usual ben gn nature of this ne o d format on m contrad sunct on 1o the
Preced ng photograph A Courtesy Sutton and Sutton D) seases of the Sk n Onig nal photo-
graph by Drs essler and hesster B Courtes Dr Frank Combes )
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and only by extremely careful examination of the scalp can the small, apparently
quiescent nevocarcmoma be located  In such instances, the prognosis 1s prac-
tically hopeless It 1s for this reason that all solitary pigmented nevs in areas sub
Ject to repeated trauma should be widely excised

The pathologic changes observed are primanly those of a malignant metaplasia
of the ordinary nevus cell These changes occur often in the junction type of nevus
and are usually first observed 1 the nevus cells at the epidermodermal junction
The nesus cells increase 1n both size and amount of pigmentation  The cells usually
extend to the corium and group themselves in a flaskhike arrangement  Mitotic
figures are frequent  Although many cells are heayvily loaded with pigment other
rapdly growmg cells nre undifferentiated and fail to form pigment  Pleomorphism
15 as 1s first to the regional lymph nodes and then
via the blood stream early involvement of the lymph and blood vessels may be seen
As the tumor enlarges, all tissue 1n 1ts path 1s destroyed

The treatment of nevocaramoma 1s surgical  Many physicians feel that
melanomas should be left alone and ate instances of patients who did well without
therapy  Unfortunately these instances were rarely confirmed by histologic diag
nosis  There 1s no question of the fact that any pigmented nevus on the scalp
subject to frequent trauma or irritation should be remosed by wide surgical ex
asion  Radiotherapy has no place m the treatment of melanoma Recorded
observations by Pack and his co worhers show that prior to 1935, the various radio
therapeutic modalitics were used by them as the primary mode of treatment Fol
lowing 1935 the surgical measures werc established as the preferred method of
treatment A companson of the two methods shows that for a Jocalized melanoma
surgery vielded a 384 per cent survival after three years as agamst a 16 per cent
for wrradtation and 177 per cent as agamst nonc for a five year survnal period
If at the ume of surgical removal Histologic studies show the presence of tumor
cells 1n the lymphatics or blood vessels a poor progross can be predicted  Death
generally results two to three years after has d, although Broder
reported the case of one person who lived ten years after the development of histo
logically proved cutancous metastasis and fiftecn ycars after the operative remoyal
of a melanoma of the cye

Ward and Hendrick state that any solitary melanoma showing growth tend
ency should be widely cxcised down through the subcutancous tissue mto the
muscles and including at least 1 or 2 cm of shin around the prnimary lesion  This
kind of extensive removal will often necessitate repair with a spht thickness or
full thickness of skin graft  Without strict adherence to this surgical principle they
state that frequent local recurrences appear mn the surrounding shin and metastasis
quickly occurs to the local or distant lymph nodes In addition to a skin margin
of 3 em  the surrounding shin must be underrmined for 2 to 3 cm on all sides and
left very thin to prevent the retrograde permeation of the tumor cells through the
skin lymphatics also permutting the removal of a wide border of subcutancous and
cutancous fat and fascia down to the muscles with the local growth en masse

The problem of removal of the lymph node bearing arer i contmnuity with
the local growth when no nodes are palpable 15 ever present  The answer depends
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upon several factors, namely, the location of the tumor and the age and condition
of the patient, along with the findings observed histologacally  If there 1s a history
of rapid growth and if the cells histologically are ovoid in character, the tumor
should be excised widely as described mn continuity with radical dissection of the
Iymph node bearing area, as developed by Pack

When there are numerous small lymph glands around the parent tumor or
msolvement of the nodes in the drainage area, or both, the safest principle 1s wide
exaision of the tumor, surrounding shin, subcutaneous skin fascia, and lymph node

beaning area en masse  Since mel are vicious neopl and
early and extensnely, Ward and Hendrck behese that all such tumors which
mics pically or lly are susp of mal should be treated rad:

cally Ths apples to the more slowly growing spindle cell type as well as to the
rapidly spreading ovoid cell vanety This principle pertains to all cases with or
without palpable, firm lymph nodes

Mohs has recently reported on the gical of
He states that 1 a consecutne series of 20 cases of melanoma, successful results
were obtained 1n seven (35 per cent), that primary melanomas apparently werc
cradicated in 19 of the 20 cases (95 per cent) These results compare favorably
with the best results reported in the literature by other workers who used con
siderably more radical procedures The systematic microscopic control of excision
which characterizes the chemosurgical method 15 useful in assuring the complete
removal of cutaneous melanomas However, 1t 1s necessary to remove an addi
tional zane of tissuc after 2 melanoma free level has been reached because of the
danger of satellite deposits 1n the surrounding lymphatics ‘The width of this extra
2one 13 varied 1n proportion to the size of the malignancy of the melanoma  The
regronal nodes are surgically dissected if enlarged or 1if the size and degree of makg
nancy of the primary lesion warrant a prophylactic dissectron of nonpalpable nodes

6 SQUAMOUS CELL EPITHELIOMA

Squamous cell epithchomas are found on the scalp with much less frequency
than basal cell epithchomas  Fundamentally they differ from the basal cell group
m that they develop from the prichle cell layer of the shin - The differential points
mclude the more rapid growth and mvasion of these tumors their larger size and
“the more rapid development of ulceration  They frequently onginate n long
standing verrucac cutaneous horns epithelial cysts irntated scars, and heratoses
vy, wmle)  Thew keers e vah witegueotly, agrravat d by, seevahing, camb
ing and brushing the hair

Clinically thesc lesions usually commence as a scaling roughened area that
gradually becomes indurated and ulcerated  In time there appears a craterlike
uleer with a wide rofled pearly border the latter being wider and more indurated
than that of a basal cell epithelioma  The pearly margin 1s far more charactenstic
of the basal ceil than the squamous cell type  There 1s often a purplhsh red areola
around the leston which may extend for some distance The growth 1s not nfre
quently verrucous or warty m charcter and 1s often mistaken for a benign lesion
on the scalp A point should be made of the fact that all verrucous lesions on the
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scalp of an adult particularly those cxhibiting recent growth should be subjected
to histolog In add to these verrucous changes, 1t 1s not un
common to see cxtensie papill or fungoid caulifi like elcvations The
latter are usually of a lower grade of malignancy than the deeply indurated and
ulcerated fast growmng tumor  Wilson pointedly emphasized that the degree of
malignancy 15 roughly proportional to the rapidity of ulceration  In the scalp st 15
not forag lly enlarging sq cell carcinoma to appear merely
as a roughened warty patch or small, circumscnibed nodule the center of which 1s
frequently ulcerated and 15 often parttally or entirely hudden by the overlying scales
and crusts which remam adherent to the lesion  These scales are frequenth, mam
tamned mn place by the surrounding harr  Suspicion should always be aroused by
the presence of an indurated base and a hard margin  Gentle curettage of the
scalcs will often reveal the true ulcerative nature of the central region  The
growth mcreases 1n size by means of penpheral extension  undermining the sur
rounding shin and gradually myading the deeper tissues of the scalp and eventually
the periosteurn and bony skull as well Mctastases to the adjormng lymph nodes
1s common and occurs comparatnely early in the coursc of ths type of cancer
Histologically the epitheliomas of the prickle cell type show varying charac
teristics depending upon their degree of malignancy  They are referred to as mntra
epidermic if they have not broken throuch the basal cell maremn and estraepidermie
if the lesion has prerced that layer  In general the lesions show a dysheratosis morc
frequently of the retarded type  In other words the cells do not go on to rapd
comification but rather go backward and become large and more virsle with enc
or several hyperchromatic nucleoli  The cells undergo 2 marked degree of ana
plasia and change both morphol Iy and phystol lly  In other words these
cells have completely lost all semblance of restrunt and turned wild  Mitotic
figutes arc trequent A commen feature 1s the so called pear] which 1 composed
of completely cormified epidermal cells  Whorl formation 15 1kso frequent and con
ssts of concentrically arranged groups of epithelral cells somewhat resembling the
hvers of an onion  Broders has divided squamous cell epitheliomas into four grades
according to the degree and differentiation of the tumor cells attempts at pel
formation the number of mitoses and evidence of 1maston of deeper structures
Other pathologsts feel that the tumor 15 as mal as 1ts most mal t cell
Therapy consists i complete eradication of the leston etther by surgical elec
trosurgical or radiotherapeutic procedures Radiotherapy may be employed m the
treatment of sq cell hel of the scalp provided the lesion 1s under
25 em an diameter A satisfactory technique consists 1 the apphication of 900 to
1000 r every other day for a total dosage of 5400 to 6 000 r  The dosage factors
employed are 100 kv 20 cm FSD 2 mm Al filtration with an HVL of 18
mm Al Larger lesions should be treated by means of clectrosurgical destruction
or cold steel surgery  Many dermatologists prefer the electrocautery or electro
coagulating and clectrocutting techmques  Many surgeons prefer radical scaipel
surgery  The techmque 15 of 1tself comparatively ummportant  In the final analy
sis the cure 1s effected by the hnowledge of the exact depth and area which 1s to be
destroyed and the adequate and complete destruction of the tumor i this arca
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7 SUPERFICIAL CARCINOMA
(SUPLRFICIAL CPITHELIOMATOSIS)

These lesions do not commonly mnvolve the scalp although they may extend
into the scalp margins from a patch on the face or neck  Cltnically, they are char-
acterized by the development of superficial, sharply circumscnibed scaling dermato
sis They arc generally obscrved in the trunk region although they may be seen
on the face The lesions are usually single i number although several or many
superfictal basal cell carcinomas may appear on one mdividual  Chmcally, the
lesions are manifest as red, scaly, dry, wregularly outhned patches At the border
of these patches there 15 a fine, threadlike pearly elevation  In time, as these lesions
progress and enlarge, ulceration and other changes characteristic of basal cell car
canoma may be seen  These lesions are often confused with Bowen’s discase or
Paget s disease, but the latter are more often exudatie, eczematous patches showing
a greater acceleration mn growth and development and a more mflammatory and
subjectively irntating pature  The histolagic picture 15 that of solated clumps of
basal cell tumors closely apphied to the undersurface of the epidermis  This mult
centric, budlike appearance of the lesion 1s suggestne of a multcentne ongin

Local measures are of no value, a conclusion which may be reached m the very
carly stages of this tumor by proper diag and histol e These
lesions should be treated by controlled excision, erther by surgery or electrosurgen
Where large areas are mohed skin grafting may be necessary

8 XERODERMA PIGMENTOSUM

This rare heredofamilial disease first manifests atself 1n childhood on the ex
posed parts of the body (face, upper extremuties ncck and temporal regions of
the scalp) It 1s o 1zed early by & d spots and warty
growths Later, atrophic macules and telangncctascs makc their appearance, stru
lating chrome radiodermatitis  The warty lesions usually eventuate in multiple
cutancous epithchiomas often with a final fatal termnation  These patients exhibit
photosensity 1ty as a constant symptors and this sensitiity to hight may be a causa
e factor 1n the progressue development of this discase, as in porphyna  Therapy
15 limited to avoidance of sunhcht and treatment of the ndiidual lesions  The
JScalp imvohenint 15 often an extremcly mmnor component of the over all picture

IV MALIGNANT CONNLCTIVE TISSUE NTOPLAS\MS
1 SARCOMA CUTIS

There 15 no umform agreement as to the classification of cutancous sarcomas
Sarcomatous thanges occur in vascular tumors and they are referred to as angio
sarcomns  Changes \\lnch occur 1n ndinidueals with Reckhinghausen s disease are
referred to as omas I ymph oma 15 generally clasafied as a
Tvmpliobl When c tissue nevr such as the blue nevus become
malignant the growth 1s classified as a melnasarcoma  Sarcomatous changes also
oceur 1n lipornas myomas sy xomas fibromas scars and sarious shin diseses such
as lupus vulgans and erythematosus True sarcoms of the scalp re not common




528 The Scalp m Health and Disease

scalp of an adult particularly those exhuibiting recent growth should be subjected
to histologic cxamination  In addition to these verrucous changes 1t 1s not un
common to see extensive pag or fungord caulifl
latter are usually of a lower grade of malignancy than the deeply indurated and
ulcerated fast growing tumor  Wilson pomtedly emphasized that the degree of
malignancy 1s roughly proportional to the rapidity of ulceration In the scalp 1t 1s
not uncommon for a gradually enlarging squamous cell carctnoma to appear merels
as a roughened warty patch or small arcumscnbed nodule, the center of which 1
frequently ulcerated and 1s often partially or entirely hidden by the overlying scales
and crusts which remain adherent to the lesion  These scales are frequently mamn
tained 1n place by the surroundmg hair  Suspicion should always be arouscd by
the presence of an indurated base and a hard margin  Gentle curcttage of the
scales will often reveal the true uleeratne nature of the central region The
growth mncreases 1n size by means of peripheral estension undermning the sur
rounding shin and gradually invading the deeper tissucs of the scalp and cventualhy
the periosteum and bony shull as well  Metastases to the adjoiming Ivmph nodes
15 common and occurs comparatncly early 1n the course of this type of cancer

cr hike elevations  The

Histologreally the epitheliomas of the prickle ccll type show varying charac
tenstics depending upon their degree of malignancy  Thev arc referred to asntra
eprdermic if they have not broken through the basal cell margin and extraepidermic
if the lesion has prerced that layer  In gencral the lesions show a dysheratosis more
frequently of the retarded type In other words the cclls do not go on to rapid
cornification but rather go bachward and become large and morc virile with one
or several hyperchromatic nucleoli  The cells undergo a marked degrec of an1
plasta and change both morphol Ily and physiol Iy In other words thesc
cells have completely lost all semblance of restramt and turned vild  Mitotic
fisures arc frcquent A common feature s the so called pear! which 15 composed
of completely cornified epidermal cells W horl formation 15 1lso frequent and con
sists of concentrically arranged groups of epithelial cells somewhat resembl ne the
lavers of an onion  Broders has dinided squamous cell epitheliomas nto four grades
according to the degree and differentiation of the tumor cclls attempts at pearl
formation the number of mitoses and evidence of imvaston of deeper structures
Other pathologists fecl that the tumor s as mal s 1ts most mal cell

Therapy consists w. complete exadication. of the Teoon ather by surgieal elec
trosurgical or radiotherapeutic procedures  Radiotherapy may be employed i the
t of sq cell epathel of the scalp provided the lesion 15 under
25 cm in diameter A satisfactory techmque consists 1n the application of 900 to
1000 r esery other day for a total dosage of 5400 to 6000 r The dosage factors
employed arc 100 kv 20 cm F5D 2 mm Al filtraton with an HVL of 18
mm Al Larger lesions should be treated by means of clectrosurgical destruction
or cold steel surgery  Many dermatologsts prefer the clectrocautery or electro
coagulating and electrocutting techniques  Many surgeons prefer radical scalpel
surgery The techmque 15 of itsclf comparatrvely ummportant  In the final analy
sis the cure 1s effected by the hnowledge of the exact depth and area which 15 to be
destroyed and the adequate and complete destruction of the tumor i this ared
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fibromatous especially in the carly fibrons nodules and sarcomatous an the project
ing tumors although both phases may intermingle 1 varying degree in any stage

Rapid recurrence with advancing rapudity of growth 1s the rule after their
ncomplete removal and there 1s marked resistance to all methods of treatment
except complete excision  If this 15 performed sufficiently early and a considerable
zone of the normal tissue surrounding the mass 1s removed cure usually 15 obtained

2 LYMPHOBLASTOMA

This group of diseases 15 difficult to classify 1 view of the relatvely hittle
knowledge available concerning their speaific enology  Various attempts have been
made to dnide and subdwide this group according to their benign or mahgnant
predilection therr primary origin from lymph tissues and various other features
However the close mterrelationships of the members of this group result i ther
Imitating not only one another but also the vanious constituttonal diseases and
flammatory processes involving the lymph tissues  An adequate worhing classifica
tion separates the primary lymphomas from the 1onal diseases (1
that also mvolve the lymph nodes ‘The primary lymphomas include Jymphosar
toma reticulum cell sarcoma grant foll cle lymphoblastoma and Hadghin s disease
The first three conditions are frequently 1ncluded under the designation of lympho
sarcoma  In fact, the lymphosarcomas are oftcn divided snto the reticulum or

large cell sarcoma and small cell (lymphocytic type) lymphosarcoma and also
mclude sarcoma cutis gmant follicular Iymphobt: and lymph The
so called dary lymph mclude the 1 diseases that also mvolve

the lymph tissues  This arbitrary grouping mncludes the leuhermas and granuloma
fungordes 1t 15 somctimes difficult to differentiate exther climeally or histologr
cally a5 to whether the lesions are primanly local or conststutional masmuch as
transitions occur from one to the other

a Hodghin's Disease

The cutaneous mamfestations of this disease resemble those of leuhemua cutis
m that there are nonspecific types as well as localized and generalized eruptions
with the typical histologic features of the disease  The localized forms may appear
on the scalp as nodules or tumorhke mfiltrations with alopecia over the imvoled
rsites  The generalized specific eruption encountered 1n Hodghin's disease 1s that
of an erythroderma  The scalp 1s usually scaly and erythematous with a few scat
tered patches of remaining hair

b Leukemia

Three major types of cutaneous lesions occur n leukema

1 Leukennds —This group Js those speefi
tions v hich show none of the cf 1stic histol features of leuhema  These
lesions imolve the shin primanly although the scalp may be affected  They ap
Pear dunng the course of leukerain and are chinically indistinguishable from those
occurring dunng the course of Hodghuin s disease 2nd other lymphoblastomas as
well 45 the hemorrhage diatheses prungo nd other disorders of the integument

f
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Other signs and symptoms mclude prunitus erythama multiforme diffuse exfolia
tree dermatiis purpura ¢czematous dermatitis herpes zostor superficial ulecration
tlecrtive ginenatis and bleeding of the gums
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Fg 8 Jeukn Couts Sutton anl Sutton D seases of the Skn  Orenal
photogr ph by Dr G W Wende )

2 Lymphad Cutss G ipta —Lhese trie jeukemic infiltrations of
the shin usually app ar s diser ¢ doughy nodules or tumors of a bluish red color
durmg tie cour of lmpl anc leuhemia  They may also occur s nodular sub
cutancous 1nfltrition cover d by ncrmal shin or as superficral macules  The face
15 the most common site althou | th extensor aspects of the extremities {cspeesalls
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the backs of the hands) are also frequently molved The tumors may be round
surfaced or flat topped elevations varymng from 1 to 8 em i size  The scalp 1s
occasionally insolved by a nedule or a tumorlike area of alopeaia and infiltration
Ulceration and scarnng rarely occur, and mvolution (erther spontaneous or radio-
therapeutic) leaves no trace of the lesions  These tumors have been obsenved 1n all
forms of leuherma but are far more frequent in the chrome lymphatic type

3 Lymphadenosis Cutis Unnersalls —This lhized erythrod mfiltra
tion of the shin with lly true leuk cells 1s ch 1zed by a uni-
versal symmetncal swelling and redness of the mtegument  This exfohatne der
matitis occurs most often mn hmphatic leuhermia  The thickeming of the shin

Fig 309 —Myelod leukema molung the scalp  (Courtesy Sutton aud Sutton  Diseases
. of the Skin Omgimal photograph by Drs hetron and Gay )

accentuates all the body folds and presages the development of a leomne counte-
nance  The skin 1s usually light or dark red in color, scaly and mtensely itchy  1n,
monocy tic leuk which 1s accompanted by shin lestons in 50 per cent of ghe
cases, exfohatne crythroderma s a common finding  As in all formg of erythro
denma, regardless of ongin, the scalp becomes erythematous, scaly, ang often
crusted The hair usually falls out 1n a diffuse spread and may Progress to a tatal
alopecia

¢ Guant Tollicular Lymphoblastoma

Tlns disease 1s 2 forcrunner of the more scno;s 8PS of hmphoblagioma ¢
commencts 1s a massne splenomegaly accompanice by progresuye Pamnless tr™
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adcnopathy It 15 not infrequently associated with a generahized erythroderma 1n
which the sealp partictpates with crythema, scaling, and diffuse alopecia  The
discase 1s nalogous to the herald patch of pityvnasis rosea 1n that 1t 1s a cutancous
heraldic portent of the morc serious forms of hmphoblastorma

# T SO v e
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T 310 —Envthroderma tumors and alopecia n mycosts fungoides  (Courtesy Dr Frank
Combes )

d Mycosis Fungoides

Ihis scvere and usually fatal disorder 1s charactenized m its carly stages by 2
pruntic nempecific (v thamatous cruption of the shin and scalp  In tune, infil-
trated plaques and nodules supplement this cruption, and on the face the clnical
appearance 1s often smilar to that of leprosy (lcomne facies) The eyelashes and
eyebrows often fall out and the scalp shows a partial or complete diffuse alopecta
1n addition to the presence of ¢t thematous mfiltrated plaques of actual nodules
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Fig 311 —Plaquel ke alopecia 1 assoc aton wth lesons of mycosss funcodes  (Courtesy
r Manon Sulberger )

Fie 312 —Invohement of scalp n d emblce type of mycoss funcodes  (Courtesy Dr
ghos an )
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and tumors In the final stage, the tumors on the scalp share the charactenstic
fungord “rotten tomato’ ulcerative appearance of the lesions present elsewhere on
the body
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TORMULARY
SHAMPOOS (10)
Pine Tar Shimpoo
(1) (Savll p
) éo?:lxo)ap Soluble pine tar Iiqnd 40
O of cade it %0
cohol of each equal parts
Plephol of cach cqual p Water gs ad 1000
@ (11) (de Navarre)
Coconnut fatty acids 150
Thymol 08 Gm 2
Oul of cade 16 ce Poaeuin ydvomde 100% 39
Sodium_ biborate 16 Gm Toothanelamme = 0 % 30
Sodwm _ carbonate 04 Gm Water © 710
Tr green soap qs ad 1000 cc
(12) (Thomssen)
(3) (Goodman) Almond On Shampoo
Tr of soap bark 20 cc Aliond orl 50
Borax 186 Gm Palm hernel ol 130
Bay Rum 20 cc Sesame ol 120
Veater g5 ad 1000 ec Caustic potash 85% 515
(4) (Goodman) Caut soda 93% 30
Olne O Jelly Shampoo Water 5785
Castile Soap shatings 400 Gm Perfume 1o
Olne ot 40 cc a3
oft soap 40 Gm
3% potass cath st 10 cc Cocon Liqud Shampoo
o ocornut o
cohol (50%) qs ad 1000 ce Cottonseed oil 80
5 Stearic act 40
Oily Scalp Shampoo Potasstum earbomte 10
Sot Potassium hydronde
moom  fmm it
Alcohol alcom
® cobol g5 2d 1000 ce Water a5 ad 1000
Dry Shampoo (14) (Goodman)
Starch Olewe acud 240
Sodium bicarbonate of each Liguid petrolatum 10
caunl pass Sulfonated castor oil 210
Fertume s Sz e narerin, 2
. Alcohol q's ad 1000
(13)
Trsodium phosphate 40 Gm Ethereal Soap Solution
Ppt chalk qs ad 1300 Gm Qlewe acid 00
Potassium_hydrowde
(8) (sat sol 58
Shampoo Powder I}“;"w' 29
Potassium carbonate 40 Gin Fiher a8 ad 1000
Powdered soap qs ad 1000 Gm a
16
(9 Scalp Milk
Ether Soap Stearic acid 60
Ether 120 o Liqud petrolatum 320
Stronger ammonia water 06 cc Triethanotamine 20
Soft soap qt 2 1000 Gm Water q3 ad 1000



2

7
Olive o1l 240
Cocoanut ol 240
Tricthanolamine 2040
Carbitol qs ad 1000
(18) (Thomssen)
Olive Oil Shampoo
Olne o1l 96
Palm kernel oif 54
Cacoanut ol 8Q
Caustic potash 85% 446
Caustic soda 95% 11
Alcohol 28
Water 67 64
Perfume 10
(19) (Harry)
Tuethnolamine lauryl
400
Water 600
Color qs
Perfume qs
(20) (Harry)
Soapless Shampoo
Sulfonated olve o1l 160
Sulfonated castor o1l 160
Water 680
(21} {de Navarre)
Sulfonated olwe ol (90°%) 250
Sulfonated castor el (909%) 710
olor qs
Perfume qs
Presenvative qs
(22)
Soapless Shampoo
Sodsum alkyl aryl
sulfonate 200
Glycenin 80
Water qs ad 1000
Perfume as
Color as

HAIR LOTIONS
(Mildly heratolytic and Rubefacient)

[}

{3

Cholestenn

Lecith

Gorton tetrachlonde
Glycenn

Water q3 ad

Sosoo
Soo—w

S

Te of caps cum

Tr of canthanides
Pdocarpine hydrochloride
Stronger ammoma water
Alcohol

Water q1 ad 1

Souim—m
Soonnm

S

Oxyquincline sulfate
Water L 320
Sulfonated tor ©

ullongted cattor 1000

cc

cc

cc

Gm

cc

(4}

(5

7

(9)

(10)

an

(12)

)
Chloral hydrate

)
Resorcinol monoacetate

Formulary

Salicylic and
Resorcin
Bonc acid
Glycenn
Alcohol
Water qs ad

Sw
E8atnn—
ccoocoo

Glycena
Alcohol
Bay rum qs ad

Ses
8o
ccoo

Resorcil

Chloral hydrate
Gamphor

Tr of canthandes
‘Tr of capsicum
Clycenn

Alcohol

Water g5 ad

Blomoom
ooOMIRRRS

=

Spint of formic acid
Tr of canthandes
Betanaphthol
Alcohol

Water qs ad

Sa
82 morom
Soocoow

Resorcinol monoacetate
Menthao!
Alcobol

I
BB
oscooo

S

Water g3 ad
Perfume qs

(Thomssen)
Resorcinol monoacetate
Mercunc chlonde
Spint of formic acid
Castor a1l

Aleohol

Perfume

e
oEBnGow

51

Tanme acid 1
Chloral hydrate 1
Castor ouf 1
Soy bran ol 6
Witch hazel 20
Aleohol qs ad 100

{Goodman)
Alkaline Wash

Stronger ammonia water

Almond o1l

Tr_of cantharides

Qt of orange

Spint of roscmary q1 ad

(Goodman)
Sulfonated castor ail
Sulfonated olive ol
D ethylene glycol
Tnethanolamine
Water qs ad

543
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(13) (4) (Sir Norman Walker)
Scalp Louon for Dark Har Lactic acd 15 ce
Resorcin 18 Gm Oleoresmn of capsicum 25 Gm
Salicyhe aaid 18 Gm Bay rum qs ad 1000 ce
Mercury bichlonde 01 Gm {Note  Apply twice a day, cautiously
(églf);::\au moe at fiest, then with more and more
water 200 ¢

Seons 300 o vigor as scalp gets used to it)
Water qs ad 1000 cc (5) (Sabouraud)

" Sulfur 20 Gm

}
Scalp Lotion for Blond Hawr

Chloral hydrate 18 Gm
Saheyhe acsd 18 Gm .
Mercury bichloride 01 Gm
Glscenn 10 cc Wash scalp in the morning and brush
Spirts of Javender 50 cc vigorously
‘Alcohol 450 cc
Water qs ad 1000 cc (6) (T““"fJ"“:’}:‘) . 50 e
r of canthandes <
(15) (Thomssen) Alcohol (507%) 1000 cc
Alcohol 200 cc o
e 0w I of canthanides 125 cc
Mentho! 03 Gm Camphor 125 Gm
3r of Quilaja 109 Distlled water qs ad 1000 cc
1) ) pccprtated salt 10 Gm
Quinine hydrochlonde 05 Gm Aleohal Fre switur 200 co
hlorotorm 25 Disulled water q5 1d 1000 e
Ghcenn AR (9) Chloral hydrate 20100 Gm
ay rum 250 cc
Tt of cudbear 30 cc Bay rum 1000 cc
Rose water gs ad 1000 cc (10)
a7 Reoren L3 G
Sage Lotion ctanaphthol 01 am
Ol of sage 015 cc Mereury bichlorde oy Gm
Cheot canthandes 13« Disiled warer s 09 1000 cc
Sheenn 0 (Note  For dark hur only)
Bay rum 125 cc (11) (Mackee)
Qul of bergamot NE Qicoresn of capmcum 001012 G
Water qs ad 1600 o Croton o1l imment ¢ b
e G
ercury bichlonde
HAIR LOTIONS Tr of cantharides 3064
(Mod, Keratolyc and _Rubef: Alcohol 225
F T e i St Distifled wter qs ad 1000 cc
(1) (Saboursuds (Nore "WT ot dusolor Tt b2
odium  sulfocrbolat can
Potassium nitrate 016 Gm be used 1n pl;‘:t Dfelhc mercury b
Disulled water 100 co chloride )
Alcohol " d 0G0
cohol { qs 1 1060« (%) (Bulkley)
(21 (Savill) Quinine sulfate G675 Gm
Carbohc acid 10 Gm Zin sulfate 04 Gm
Tr of canthandes 40 cc Tr of cantharides 75 <o
Alcohol 320 cc Alcohol 90 «
Bay rum 80 o Glycerin 90 cc
Dx!ll”(d water g ¢ ad 1000 e Bay rum qs ad 1000 cc
q q
3) (13}
Tr of jaborand: 60 cc Chioral hydrate 16 Gm
Tr of cantharides 120 cc Salieylic aod 16 Gm
Salicylic acid 10 Gm Castor ol 30 cc
Clycerm 60 cc Cologne witer 500 c
Alcohot g3 ad 1000 cc Nlcohol (50%%) q3 ad 1000 ec
q q



(14)

(13)

(16)

(17)

(18)

{19)

(20)

@

(Goodman)

Coal tar solution
Castor ol

Alcohol

Dustilled water s ad

So
o S

Sooo» cooo

Sodium undecylenate
Salicylic acid
Oxyquinoline sulfate
Alcohol

Distilled water qs ad

So
88

(Goodman)
Chloral hydrate
Tanme acd
Castor oil

Soybean oit

Witch hazel extract
Alcohol g5 ad

(Goodman)
Anthrasol
Glycenn

Ol of merolt

Tr of green sotp
Alcohol qs ad

Ses
El -
Soocos

S50+
coroo

=19

Salicylic acid
Resorcinol monoacetate
Castor o1l

Spinit_of lavender

Ol of bergamot
Aleohol gs ad

= °
SoBsio
cacoon

Chloral hydrate 15

T of capsicum 25
Resorcinol monoacetite 20
Castor o1l 100
Tr of canthandes 20
Spints of lavender gs ad 1000

{Goodman)
Salicylic acid 06
Chloral hydsate 0
Acetone

DISh"Ed water qs5 ad 1

Resorein

Salicylie acid

Castor ol

Alcohol

Cologne wavr qs ad

{Goodman)
Resoremn 1
Betanaphthol 2
Chloral hydrate

Sulfonated castor otl 2
\lohol g5 ad 10f

Resorcin monoicetatr
Sodiwm undecylenate
Chloral hydrate

(24)

(25)

(26}

(27)

(28)

(30)

k18]

Formulary 515

Tr of capsicum 10 cc
Gastor oil 40 cc
Aleohot 750 cc
Dusulled water qs ad 1000 cc
Saheshc acd 1030 Gm
Resorcin 1030 Gm
Castor o1] 40100 cc
Cologne water qs ad 1000 Gm
{Goodman)
Resorcin 10 Gm
Rectfied ol of tar 10 ce
Soft soap 40 Gm
Alechol 120 cc
bmmed water qs ad 1000 cc
Quinine hydrochloride 10 Gm
Chloral hydrate 20 Gm
Lastor o1 40 cc
\lcohol 500 cc
Cologne water qs ad 1000 cc
(Goodman)
Quinme hydrochloride 06 Gm
Tr of cantharides 12 cc
Balsam of Peru 20 Gm
Dusulled water, 120 cc
Alconol gs ad W00 cc
Hexachlorophene 10 Gn
enthol 02 Gm
Chioral hydrate 05 Gm
Glycern 150 cc
ologne water 200 ec
Dustilled water g5 ad 1000 cc
{Goodman}

Antiseptic Scalp Lotion
Oxyqumoline sulfate 10 Gm
Ysopropy! alcohol 400 cc
Dustilled wrter g5 ad 1000 <<
Salicylic acid 10 Gm
Resorein 05 Gm
Chloral hydrate 20 Gm
Alcohol 600 cc
Disulled water gs ad 1000 cc
Balsam of Peru 10 Gm

Tr of ranthandes 20 cc

¢ olozne water 600 ce
Ol of lavender 10 cc
Distitled water qs ad 1000 cc
Sahievhe aad 05 Gm
of eapuicum 05 cc
Tr of canthanides 05 cc
Hexachlorophene 05 Gm
3y rum 600 cc
Distitled water g1 ad 1000 cc
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(33) (Goodman) Sulfunc acd dilute

60 cc.
Cholesterin 10 Gm Alcohol 3264 cc
Lectthin 04 Gm Acetone 60240 cc
Castor o1l 40 cc Disulled water g s ad 1000 cc
Aleohol g5 ad 1000 cc 0il of rose geranium 03 cc

34) (Goodman) (43) (Andrews)
Cholesterin 04 Gm Zinc sulfocarbolate 16-32 Gm
Carbon tetrachloride 40 cc Resorain 1664 Gm
Glycenin 40 cc Betanaphthol 08 Gm
Orange flower water 400 ec Alcohol 500 cc
Alcohol qs ad 1000 cc Distilled water g s ad 1000 cc
Perfume with oif of violet or oil of

(35) (Goodman) ay
Cholestenn 10 Gm Color with Tr Persioms or Bismarck
Liquid petrolatum 60 cc Town
Sodwm choleate 04 Gm (Note  For dark hawr only \rolet
Glycern 60 cc odor and color for women brown
Borax 10 Gm color and bay odor for men Oleo
Distilled water qs ad 1000 ec resin of capsicum 1648 cc may be

adde:

(36)

Pilocarpine hydrochlonde 10 Gm (44) (Harry}

Spurtt of lavender 200 cc Resorein . 50 Gm

Resorcn 10 Gm Tr of capsitum 50 cc

Castor o1 40 cc Castor o1l 50 cc

Alcohol 600 cc Alcohol (907%) 850 cc

Water g3 ad 1000 cc Perfume as
an N 1030 G (45) (Harry)

esorctn m
Coator o1l 50 co Tsopropyl alcahol 500 cc
Distilled water 496 cc

Pilocarpine hydrochlonde 20 Gm Betanaphthol 02 Gm

Tr of cantharides 50 cc Sahorlie aed 02 Gm

Alcohol {B5%0) qs ad 100D cc Perfume as

(38) (Goodman} (46) (de Navarre)

Pilocarpine hydrochloride 06 Gm 2
Quinine bisulfate 10 Gm Resoraunol monoacetate 25 ce
Betanaphthol 40 Gm (methyl linoteate 50%) 25 ec
Castor o 80 cc Ol of cloves 05 cc
Alcohol 300 cc Cinnamemn 20 Gm
Distilled water qs ad 1000 cc Alcohol D qs ad 1000 cc

(39 (CGO"dm") 012 G (47) (de Navarre)

apsicin 2 Gm
Zine sulfocarbolate 10 Gm Cologne water HEP
Tr of cantharides 80 cc Drethylone ot
Spint of formic acid 80 cc ‘mosoethyl sthes 50 cc
Aleohol 610 ce Tr of quitaga 50 cc
Dyssilled water gs ad 1000 cc Orange flower water 100 c&

(10 Alcohol SD q3 ad 1000 cc
Balsam of Peru 05 Gm
saliylic acd 1050 Gm (18 (e havare) 05 Gm

1
S{’,x’a‘;;f'wm 333 52 ;Oybz.lm le«.-;]mml 0518 Gm
ropylene glyco <
Aleohol g3 ad 1000 cc Teopropy] alcohel (95%)

(41 qs a 1000 cc
Pilocarpine hydrochlonde 05 Gm Perfume and color qs
salieyhic acid 10 Gm 49) (Th
Resoremol monoacctate 1050 cc (19) (Thomssen)

Cologne water 400 cc Sulfonated castor ol 95 cc
Alcohol qs ad 1000 cc Q1 of bergamot e

il of cinnamon
(42) (Andrews) O1 of clove 01 cc
Very Drying Lotion for Excesunely Qi of lavender 05
iy Scalp t of capsicum cc
Formaldehyde 40% 1640 cc Alcohol qs ad 1000 cc



(50) (Thomssen)
Sodum cetyl sulfate
Sulfonated rastor o1l

20

52
Potassium arsenite 01 Gm
Alcohol 305 cc.
Distilled water 622 co
Perfume 02 cc

(51) (Thomssen}

Fowler'’s solution 160 cc
Sutfonated castor o1l 100 cc.
RPsercmOX monoacetate 15 cc
Perfume 025 cc
Almhol qs ad 1000 ¢
(52} (Thomssen)
Gleenn * 55 cc
Chol¢sterin 05 Gm
-cighin 1¢ Gm
Distilled water 975 ce.
Chloroform 80 ce
Perfume 025 cc
Alcohol qs ad 1000 cc
(53) (Thomssen)
Coloqnc watcr essence 100 cc
Aleohol 700 cc
Glycenn 40 cc
Tr' of cinchona 40 cc
Tr of quilaja 60 ce
Rose water 60 cc

ALOPECIA AREATA

(Strongly Keratolytic and Rubefacient Prep-
arallo;\y Erequently Irntating and Sensi-
tizing|

(1) (Erasmus Wilson)

Stronger ammonia water 12 5 ce.
Tr of camhandes cc
Giyeeru

Drionled water g3 ad 1000 cc

(2} (Sawall}

Tr of cantharides 125 cc
Aceuc acid (dilute) 200 cc
therm 125 cc
Alcohol 250 cc
Distilled water qs ad 1000 ¢

&\
Tr of canthandes
Glycenn of each equal parts

(4 (Stelwagon)
Ol of cade
Qul of turpentine
Oline ol of each equal parts

(5) (Stelwagon)
Tr of candiandes
Tr of capucun
Ol of turpentine of cach cquil parts
(ot Warch this carefully  dilute
with almond or olne ol as indi
cated )

Formulary 547

Pure_carbolic acid o 1 part of car
bolic acid diluted 1 3 parts of al
cohol

(Note CAUTION?)

(7) (Jackson)
Tluid extract of jaborand: botled down
o half s volume plus 4 parts of
a

{8) (iIyde and Montgomery)

Carbolic acd, 32 Gm
Tr of canthandes 125 ec
Castor ol 125 cc
Alcohol qs ad 1000 cc

(9) (Jamson)
Resorein 1020 Gm
White omtment g3 ad 1000 Gm
{10) (Sabouraud)
%) 25% glacial accte acd 1 spints

b) Aléﬂhulm solution of lactic 1cid
) 8% 10tine 1n recufied benzine

(11) {Lassar)
Wash head daily, then apply
a) Mercury bichloride 025 Gm
Glycenn 225 [33
Cologne water cc
Distilled water s ad 1000 o
Then wash with
b} 05% alcoholic solution of naph
thol and rub finally wuh
c} Sallcyhc acd Gm
Te of benzomn 30 cc
Neatsfoot o1l qs ad 1090

(12) (Lassar)

Pilocarpine mitrate 20 Gm
Quimine hydrochlonide 40 Gm
Preapitated sutfur 100 Gm
Balsamt of Peru 200 Gm
Medubla bovina
{Beef bone marrow) 1000 Gm
{13) Tr of benzoin 120 cc
Spurits of ether qs ad 1004 c¢
(14) (J Neumann)
Carbolic acid liquefied 18 e
Balsam of Peru 18 Gin
Spinit of lavender 18 cc
Spuritus vint gallis qs ad 1000 o
(13)
Glacsal acene acid 125 e
Chloral hydrate 125 Gm
ther g5 ad 1000 cc

(Pamt on bald spots)

1oy

Tr of canthandes 64128 cc
Tr capsicum 128256 cc
Alcohol g1 ad 1000 cc
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17)
Betanaphthol 30 Gm
Salieyhie acid 5 Gm
Ot of lavender G6 cc
Petrolatum qs ad 1000 Gm
{Note  Rub into bald spots at bed-
tme, then cover with cap [not
rubber] }
{18)
Spinits of turpentine
1] of wintergreen
Alcohol equal parts of each
(r\o{u 'Pamt on bald spots Beware
a
(19)
Resorcinol monoacetate 1550 cc
Pilocarpine_hydrochlorde 10 Gm
Precipitated sulfur 100 Gm
Balsam of Peru 40 Gm
Lanohn 40 Gm
Distilled water 40 cc
Petrolatum qs ad 1000 Gm
OH\T\IE\TS
od K

Occasmnally nnm{ng and Sgnsu(mnz)

n

i

Pilocarpine hydrochloride
Oil of lavender

Lanoln

Petrolatum gs ad

25 Gm
2

750 Gm
1000 Gm

Resorcin monoacetate 50 cc
Balsam of Pery 50 Gm
Preaipitated sulfur 10100 Gm
Benzomnated lard qs ad 1000 Gm
Balsam of Peru 10 Gm
Precipitated sulfur 1050 Gm
Salicylic acid 1050 Gm
Lanokin 250 Gm
Petrolatutn qs ad 1000 Gm
Resorcin 1030 Gm
Salicyhe acid 1030 Gm
Ol of rose 05 ce
Petrolatum qs ad 1000 Gm
Salicylic acid 05 Gm
Choral hydrate 1050 Gm
Precipuated sulfur 50106 Gm
Balsam of 100 Gm
Castor orl 100 cc
Cocoa butter qs ad 1000 Gm
{Goodman)

Pilocarpine hydrochioride 10 Gm
Distitled water 40 cc
Precipitated sulfur 100 Gm
Resorcmol monoacetite 40 cc
Oxycholesterin base 40 Gm
Balsam of Peru -0 Gm
Lanolin 160 Gm
Petrolatum qs ad 1000 Gm

n
Quinine hydrochloride 03 Gm
Resorcinol monoacetatc 50 cc
Larohin 240 Gm
Qualatum gqs ad 1000 Gm
(8)
Pilocarpine hydrochlonide 20 Gm
Balsam of Peru 20 Gm
Castor o} 20 cc
Hydrophilic ointment
Qs ad 1000 Gm
CHRONIC, SCALY DISORDERS
OF THE SCALP
Lations
(1) (Sawilly
Mercury bichlarde 015025 Gm
Coul tar solation 4070 cc
Sweet almond o1l 0460 cc
Alcohol 40200 cc
Distilled water gs ad 1000 ce
(2) (Sabouraud}
Ol of cedar 0 cc
OII o[ cadc (decdorized) BO [
80 cc
Akaho} {95°%) qs ad 1090 cc
{3) (Saull)
Silicylic acid 2030 Gm
Castor o1l 0430 rc
Spints of rosemary 120 cc
Alcohol 60360 cc
Dustilled water qs ad 10D cc
4
Dandruff  Lotions
Borax 20 Gm
Glycern 100 cc
Dustilled water gs ad 1000 cc
{5) (Thomssen)
Dandruff Remorver
Betanaphthol 10 Gm
lcohol 489 e
Tr of qullaga 480 cc
Glycenn 20 cc
Perfume 01 cc
(6) (Sawilt}
Mercury bichlonde 03 Gm
Coal tar solution $5 ce
Phenot 09 cc
Castor oif 10 ec
Ol of lavender 03 cc
Alcohol
Dustilled water of eich
gt ad 1000 cc
%3]
Mercury bichloride 03 Gm
Salicylic acid 20 Gm
Chloral hydrate 20 Gm
01 of lavender Q4 ce
Ou of sweet almonds 04 cc
Acctone 250 <o
Aleohol g8 ad 1000 ¢



(8)
Chloral hydrate 10 Gm
Tanme acid {0 Gm
Sodum_propionate 10 Gm
Castor o 50 cc
Aleohol (90%) qs ad 1000 ce
9
Saheyhe acid 20 Gm
Glycerin 30 cc
Alcohol qs ad 1000 cc

(10) (Sabouraud)
Carbon disulfide

1200 cc
Octahedral sulfur 100 Gm

Carben tetrachlonde 1800 cc
Verbena
Onl of bergamot of each 10 cc
Oimntments
(1) (Savil))
Coal 1ar solution b9

Ammoniated mercury 10
White petrolatum qs ad 1000 Gm
(Salicylic acid 1030 can bc added)

(2) (Savill)
Coal tar solution 250 cc
Lard gs ad 1000 Gm

(3) {Sabouraud)
a} Ou of cade

{deodorized)

Lanolin

Whte petrolatum

Pyrogallic acd

Turpethum minerale
{Basic mercury sulfate) |

-TTT

an;
b} Neutral washed coal tar
Lanolin
Whate petrolatum
Ammontated mercury
Resorein

Gm
Gm
Gm

cococ o ooco
(=]
g

o
~=Boo

an
¢} Clear off 1n the morning with
Alcohol (95%)

Acetone anhydros

Distilled water o( ach equal prts

)
\mmoniated mercury 1050 Gm
Salicylic acid 10 5% Sm
Cold’ cream oG
Fetrolatum of cach qs ad 1000 Gm
(51 (Bulkley)
A ated mercury
r:::?::m 250500 Gm
Rose water omntment €00 Gm
61
0 Gm
Preciputated  sulfur 203
Salicslig acu 10-50 Gm
H»:‘rogallxc omtment 1000 Gm
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)
Deodorized o1l of cade 1050 ce
Salicylic acd 1050 Gm
anoln 250 Gm
Petrolatum qs ad 1000 Gm

SEBORRHEA OLEOSA AND
SEBORRHEIC DERMATITIS

Omtments
4})
Sublimated sulfur 30 Gm
Salicylic acid 20 Gm
Balsam of Peru 20 Gm
R o 1R Sm

{2) (Bulkley)

Resorcin 40120 Gm
Zine oxide 65 Gm
Rose water omntment
qs ad 1000 Gm
{3)
Ammoniated mercury 20 Gr
Benzomnated lard qs ad 1000 Gm
53]
Ammomated mercury 120 Gm
Yellow oxide of mercury 30 Gm
Sahievlic acid 30 Gm
Hydrophilic emtment
1000 Gm
(5}
Ammoniated mercury 20
Ol of cade 120 cc
Benzownated lard g5 ad 1000 Gm
(6
Ammoniated metcury 120 Gm
Yellow oxide of mercury 30 Gm
Saheyhie aed 30 Gm
Qltoreatn of capricura 03 cc
O of cad, 120 cc
Hydrophlic omtment ad 1000 G
(7) {Goodman)
Sulfur 100 Gm
Glycern 100 ec
Salicy lic arid 20 Gm
Ar 100 Gm
Cocoa butter g3 ad 1000 Gm
{8
Mereurs alea e 7
s

P needle o 0
Licht liquid petrolatum ad 1000 pe

9)
For Chrome R
Hor Chrome mmm Types
Frecipaied sutfur sree
Wicyhe acid of
donhie etsaiean 25 O
ad 1000 Gm
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(10)
01l of cade 235 cc
Ammoniated mercury
Salicylic acid of cach 25 Gm
Hydrophilic omtment 500 Gm
Petrolatum q s ad 1000 Gm
[433]
Resorcin monoacetate 1050 cc
Preciprtated sulfur
Salicylic acid of each 1050 Gm
Castor ol 100 cc
Aquaphor qs ad 1000 Gm
12) °
Sodium undecylenate
ar
Sodium propionate 1050 Gm
Preupunled sullur 1030 Gm
Ol of rost 05 ce.
uydmpmhc petrolatum
1000 Gm
(13)
For Resistant Cases
Vioform 1030 Gm
Coal 1ar solution 0530 cc
Hydrophilic petrolatum
as a 1000 Gm
14y
Duodo hydroxy quinoline
(Diodoquin) 20 Gm
Coal tar solution 20 cc
Hydrophilic omtment
qs ad 1000 Gm
(13) :
For Resistant Cases
Salicylic act 1050 Gm
Pyrogallol 1050 Gm
Castor ol 100 cc
Petrolatum qs ad 1000 Gm
{16)
Cinnabar 0520 Gm
Precipitated sulfur 1030 Gm
Castor ol 100 cc
White omtment gs ad 1000 Gm
(7
Chrysarobin 1050 Gm
Sal cyhic acid 1030 Gm
Petrolatum q s ad 1000 Gm
{Note  Chrysarobin can be used
the scalp but only with the greatest
caution and for chromic inveterate
cases resistant to all other therapy )
(18}

O1 of cade 2080 cc
Precipitated sulfur 2050 Gm
Saleyle amd 1030 Gm
Castor ol 50 cc
White ointment gs ad 1000 Gm

(For addmonal preseriptions see Psonans of

¢ Scalp poge 446}

Lotions
(1) (Saull)
‘Tannic acd 15 Gm
Spinit of lavender 500 cc
Spimt of rosemary 500 cc
(2) {Bulkley)
Resorcin 3296 Gm
Alcohol 64120 cc
Glycenn 70128 cc
Rose water qs ad 1000 cc
3)
Resoreanol monoacetate 24 ce
Mercury bichloride 004 Gm
Salicyhe and 16 Gm
Glycenn 20 cc
$pint of lavender 40 cc
Alcohol (70%) qs ad 1000 cc
(4)
sodium propionate 12 Gm
Resorcinol moneacctate 20 cc
Salicylic acid 16 Gm
Castor o1l 20 cc
Cologne water 500 cc
Alcohol {70%) qs ad 1000 cc

BACTERICIDAL AND ANTISFPTIC

PREPARATIONS
1)
Ycyquinoline sulfate 05 Gm
enzoyl perouide 100 Gm
hymol 065 Gm
ucalyptol 13 cc
Petrolat
Anhydrous lanolin of each
ad 1000 Gm
)
Comp qumolor omntment 200 Gm
Precipitated sulfur 20 Gm
Castor oil 50 cc
Pe rolatum qs ad 1000 Gm
3)
Ammeonzated mercury 50 Gm
Salieyhic acid 10 Gm
Rose water omntment
qs ad 1000 Gm
(%)
v 10form 20 Gm
Brcitracin o ntment
or
Petrotatum qs ad 1000 Gm
5
Duodo h)droxy uinoline
(Diodoquing 20 Cm
Bacitracin mmmem
or
petrolatum qs ad 1000 Gm

(6)

pacitracin ointment



n
Aurcomycin or terramyein
ontment
(8)
Comp qumolor omtment 180 Gm
Bacitracin eintment
1000 Gno
(2)
Hexachlorophene 10 Gm.
Mercury bichloride 006 Gm
Saliylic acid 30 Gm
Resorcinol monoacetate 30 ce
Spint of lavender 150 cc
Castor o1l 50 ce
Aleohol (70¢%) qs ad 1000 cc
FUNGICIDES
(1}
Sodum undecylenate
Sodium caprylate
Sodium propionate
of each 30100 Gm
Hydrophilic ointment
qs ad 1000 Gm
)
Salicylic acid 20 Gm.
Ammoniated mercury 20 Gm
Hydrophilic ointment
qs 1000 Gm
{3)
Precipitated sulfur 30 Gm
Salicyhe aed 30 Gm.
Coal tar solution 120 cc
Lanohn 150 Gm.
Hydrophilic petrolatum
qs ad 1000 Gm
)
Salicylamlid 50 Gm
Hyamine 1622, 25% 50 Gm
Hydrophilic omtment
qs ad 1000 Gm
()]
Saheyhic acid 45 Gm
Preciptated sulfur 90 Gm
Ol of cade 150 cc
Hydrophilic petrolatum
qs ad 1000 G
{6)
Salicyhic aed 1050 Gm
Benzoic acid 20100 Gm
Petrolatum qs ad 1000 Gm
(7
Precipitated sulfur 30 Gm
Salicylic aced 30 Gm
Water washable amtment
base qs ad 000 Gm
(8)
Iodine crystals 0550 Gm
Thymol 0550 Gm
Lanobn 450 Gm
Petrotatum qs ad 1000 Gm

)

(10}

(1
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Salicyhe acid 30 Gm
Mineral ol 50 cc
Tween 60 10 G
Span 60 10 Gm
Lanoln gs ad 1000 Gm
Satol 15 Gm
hymol 18 Gm
Salicylic acid 40 Gm
Benzoic acid 40 Gm
Mineral o1l 120 cc
Lanolin 200 Gm
Petrolatum qs ad 1000 Gm

(Reiss and Doherty)
Podophyllm

02 Gm
Carbowax qs ad 1000 Gm

(For additional prescnptions see section on
fungus wnfections of the scalp, page 323 )

PRURITUS
Owmtments and Lotions
(1)
Menthol 02 Gm
Phenol 10 Gm
Hydrophilic omtment ad 1000 Gm
(2)
Alurminum subacetate
solution 150 cc
Anhydrous lanolin 300 Gm
Hydrophihic omtment
1000 Gm
3
Eurax omtment g
(€3]
Anthistamine powder 1050 Gm
Water washable omtment
1000 Gm

(5}

(6)

[

as ad
{Note  Many such preparations are
commercally asaflable)

Mentho! 02 Gm
Benzocaine 30 Gm
Cold cream, unscented

as a 1000 Gm
Menthol 02 Gm
Coal tar solution 50 cc
Distilled water qs ad 1000 cc
Benzocaine 10 Gm
Chloral hydrate 40 Gm
Castor o1l 50 cc.
Alcohot 200 cc
Distilled water g5 ad 1000 cc.
Phenol 10 Gm
Camphor 30 Gm
Glycenn g1 ad 1000 cc
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9)
Menthol 02 Gm
Coal tar solution 60 cc
Lotio Solucreme qs ad 1000 ¢c
(10)
Menthol 01 Gm
Boric acid 30 Gm
Distilled water g5 1d 1000 cc
(11} (Saull)
Menthol 10 Gm
Alcohol 2590 ¢c
Acetic acid dilute 60 cc
Dustilled water gs d 1000 cc
(12) (Savill)
Dilute solution of lead
subacetate 120 ec
Coal tar solution 60 cc
Disulled water gs ad 1000 cc
13y (Sanilt)
Coat tar solution tn 10
(14)
Carbolic acid 0520 cc
Distilled water qs ad 1000 co
PSORIASIS OF THE SCALP
(1) (Jadassohn)
Coal tar solution 20.00 cc
Ammonnted mercury 50100 Gm
Lanolm 500 G
Olne o 100 cc
Distilled water g5 ad 1000 cc
12} (Sabourtud s favonte prescription
for psonasis of the scalp)

1 Ol of cade (deodorized} 100 «c
Lanohn 100 G
Whue petroltum 0 Gm
Turpethum minerale

Mercutic subsulfate
(eltow) 10 Gm
Prrosallic acid 10 Gm
and

b Ncutrd washed coal tar  BQ cc
Lanokin 60 Gm
White petrotitum M0N0 Gm
Ammoniated mer iry 10 Gm
Resorcin 10 Gm

and

¢ Clear off in the norning with
Alcohol (957¢)

Acetone anhydrous
Distitled water of each equal parts
3

Pyrogatlol
Salicylic acid
Liquid proc tar
Lanolin

Petrolatum qs ad

50 Gm
30 Gm
100 cc
250 Gm
1000 Gm

)

(5)

(6}

7

{8

(9)

(10;

Anthralin 0110 Gm
Water washable base gs ad 1000 Gm
(Note  Anthralin discolors

skin and light hair)

Ammoniated mercury

50100 Gm
Salicylic aad 50 Gm

Lanolin 300 Gm
Petrolatum qs ad 1000 Gm
Coal tar selution 50500 cc
Acetone

Alcohol of each ad 1000 cc

otr  Paint on patches
morning and mght

Mercury bichlonde 01 Gm
Resorcimol monoacetate 30 cc
Salicylic acid 10 Gm
Spint of lyender 150 cc
Crstor o1} 50 v
Culogne water 300 ¢c
Alcohol (507%) gs ad 1000 cc
Pyrogallol 50100 Gm
Ether or acetone 500 ec
Alcohol qs ad 1000 cc
Salicyhe acid 100 Gm
Py rogillol 100 Gm
Liqud pine tar 150 cc
Lanolin 250 Gm
Soft soap qs ad 1000 Gm
Pyrogallol 60 Gm
Salicylic aced 40 Cm
Liquid pte tar 200 cc
Tchthammol 200 Gm
White wax qs ad 1000 Gm

(Alo see preseriptions 13 18 under Sebor
rhea Qleosa and Seborrhete Dermatits page

530)

HAIR DRESSINGS

n

(3)

(Max Joseph)

600 Gm
White wax 120 Gm
Qil of violet 10 cc
Ol of heliotrope 150 cc
Cacoa butter 250 Gm
Quinine sulfate 30 Gm
Ol of rosc 08 cc
Almond ol g5 ad 1000 cc
Te of benzomn 30
Balsam of Peru 60 Gm
Almond ol 120 cc
Lard q1 ad 1000 Gm



(4) (Goodman)

{

@

(8)

Resorcin monoacetate
Salicylie acid

Precipatated sulfur

Ceresin

Coconut oit s ad 1

{Goodman)

Pifocarpune hydrochionde
Dustitled water

Ol of rose

Sweet almond ol

Cocoa butter g3 ad

(Goodman)

Resoretnol monoacetate
Castor o1]

Sesame ol

Spermacen qs ad 1

{Sabourand)

Ichthammol
Resorcin
Lanolin

Liquid petrolatum
Petrolajum q¢ ad
erfume

NONOILY FIXATIVES AND
HAIR CREAMS

(1) (Harry)

)

(

=

>

)

Gum tragacanth (powdered
Alcohol = (oo !
Castor o1l

D stilled water 9!
Glycerm
Presenatne

(Harry)

Dustilled water 9!
Perfume and preserative
(Harry)

Sodium alginate
Calcrum enrare

Disulled water
Presenatine

©
2 Gowenm—
RS-0

(Harry)

Petrolatum

Mineral o1l 65/75

Anhvdrous fanoln

Arlacel C (Sorbitan
sesquioleate)

B eswax

Borax

Distlled water g5 ad

w

Borme wiy
QLo ouw

(5)

(6)

n

(8)

(10)

HAIR
[45)
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(Harry)
Liquid petrolatum
Triethanolamine stearate
Dusnlled water gs ad
Perfume and preservatve

(Harry)

Deodorized kerosene
Liquid petrolatum
Diglycol Jaurate

Distilled water qs ad
Perfume and preseniatne

{Harry)

Glycery! monostearate
Sapamune citrate
Lanohin

Cholesterol

Distlled water gs ad
Lemon juice

Perfume

Presenvatne of each

(Harry)

Setting Loton
Gum tragacanth
Alcohot
Glycenn
Distilled water s ad
Preservative

(Harry)
Hair Lacquer

Rosin

Gum benzoin

Alcohol q» ad

Perfume

(de Navarre)
Hair Lacquer
Tr of benzoin
Alcohot 5D qs ad
Color and perfume

OILS

Sweet almond o1l
Ol of jasmune
Ol of rose

Ol of jasmine
Ol of rose of each
O of orange fowers
Ol of acactn
il of Tolyanth tuberos
of eac
Ol of hyaunth
il of narcissus
Aromanc vanilla Tr
of eac]

Ol of rose geranm
1 of rosemary

Ol of lavender

Ot of lemon

Sesame oil s ad

230 cc
50 cc
1000 cc
qs

100 ¢cc
200 cc

200 cc
1000 cc
qs

660 cc
340 ce
006 cc

100 cc
150 cc
75 ec
20 cc

50 cc

20 cc

10—
3

0 cc
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(4
Ol of rose geranium
Oil of bergamot
Ol of lavender
Sunflower ol qs ad

BRILLIANTINES
Taquid

m
Olise ot
Mineral oil
Ol of lavender
Aleohol qs ad

(2)
Mineral oil
Sesame ol
Alcohol g ad

(3)
Mineral o1
Sweet almond o1t
Castor o1l qs ad
erfume

4)
Resorcin
Castor o1l
O of viotet
Alcohol g5 ad

(5) (Goodman)
Castor o1l
Almond o1l
Glycenin
Alcohol qs ad

(6) (de Navarre)
Methyl linoleate
Ethyl mynistate
Mineral 011 85/95 qs ad
Color and petfume

(71 (de Navarre)
Refined oleyl alcohol
Mmeral o1l 85/95 g3 ad
Perfume

(8) (de Navarre)
Propylene glycol laurate
Mineral oil 85/95 q3 ad

erfume

(9
Parahydroxybenzoic actd
ester
Ol of bergamat
Castor a1l
Olnne ol
Sweet almond ol qs ad

(10)
Odoricss kerosene
Olive ail
Ol of lavender
Mneral o, hight g3 ad

50 cc
100 cc
150 cc
1000 cc

100 Gm
1000 cc
qs

005 Gm
10 cc

1000 cc
200 ce
300 cc

10 cc

1000 ce

an

{12)

(13)

Nonoily Brilliantime

Glycerim
Alcohol (50%%) qs ad

erfume

{Harry)
Qlive ol {deodorrzed)
Avocado o1l
Liquid paraffin qs ad
Perfume and color

{Harry)

Apricot kernel oil
Olive o1l {deodorized)
Castor o1l

Alcohol gs ad
Perfume

Sohd and Semusohd

()]

2)

3

4)

{

>

M

Castor oil

Goose grease

Cocoa butter

White wax

Lanolin

Ol of rose geranium
White petrolatum qs ad

Petrolatum
Ozokerite

Oul of bergamot
Mineral ail qs ad

Qul of nerolt
Olne oll
Spermacet: qs ad

Spermacet
Stearic acid
Paraffin

Qil of lavender
Mimeral ol g8 ad

(Thomssen)
Spermaccty

Mynstic acid

Oleic acid

White mineral ol qs ad
Perfume

{Thomssen)

Stearic acid

Spermacet:

Sweet almond on}
Perfume

White mineral oil g5 ad

Ceresin
Petrolatum
Coconut ol qs ad
Perfume
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Alopecsa—Cont d
w th keratos s blennorrhag ca 428
w th lupus erythematosus 460
d ssem natus

amdol 146
Amne or anlne type of synthetc organ
har dyes I

Am nopter n_n treatment of psorass 450
Anatomy of ha r foll cle 34
shaflt

of scalp 31

of sebaceous glinds 49

of sweat glands 55
Androgens and alopec a 229

and ha r growth
Anem 2 pern ¢ ous 467

sckle cell 472 473
Anesthes a 3% treatment of neurodermat t s

lo a) for surgery of scalp 478
Ang oma (vascular ne us) 497
cavernous 498
s mplex (strawberry mark) 497 498
Anh drot ¢ ;g\udtrm:ﬂ dysplas + hered t ry
6

Anlne type of synthecc organc har dycs
1

Anmal hars med olegal aspects 19 195
paras tes 316
Anthrax 265
6

of scborthe ¢ dermat ts
Ant} stamnes ot
Ant sept

743
atment of prur tus 402
bacter c dal  preparat ons
formulary 55
Apocr ne sweat glands anatomy of 56
Areas of cross s¢ ton of har 70
Arrangen ent of ha r on body 61
Arsencas aueofd rmatty 420
Arsen cal keratos s 483
Atter al suppl of sealp 57
Artfi al wa ng 137
Atab ne as ause of dermatts 490
Aton ¢ bomb effect of on s alp 19
op dema s 414
Atroph  dead ha s 360
Aur “ular fistuta  ongen tal 170 17
Aulson of s alp har by rlectr ¢ dnll 185
4 ufson of s alp surg al cens derat ons 477
Az0 tprof s ntht oraan har d es 145

B

Bac llus anthra s 265
Bacter al nfect ons of s alp
acne kelod 56
65
carbua ule 49
dermatts papllars aj i1t
dsse tng lults 6
enyspela 66
foll cul t 5 kelo dal
furunculos s 249

15
anth ax

5¢

5¢

Y

Bagter al infect ons of scalp—Contd
mmpet €0 contag osa 245
of Bockhart (45

infect ous _eczemato d dermatts 266
leprosy °70

lupod sycoss 253

mal gnant pustule 263

per foll cul'e s ab cedens et

suffod ens 20!
superfic al pustular penfoll cults 245
tuberculos s
Bacter cdal  and  antseptc  preparatons
formulary 550
BAL
Baldness (see af o Alopec a)
class ficat on of scalps n 174 178
common
types of sketches 175
Barb turates as cause of dermat t s 421
Basal celf ep thel oma of scalp 511
l'n cal appearance 517
h stology 512
treatment 513 514
Basal squamous cell ep thel oma 516
Bayonet ha r 39
Beaded har 39
Ben gn conncct e tssuc new growths 497
cyst ¢ ep thel oma mult ple 188
e; thel al new growths 478
B sputh therapy n lupus erythematosus 466
Black pont attached to atroph ¢ har 361
Blagfomycos s 315
Bleaches har [44
Blue nevus 507 503
Bockhart mpet go of 215
Bombs atom ¢ effect on scalp 192
Brilant nes 141
formulary 554
Brstles types of for brush ng har 172
rom des as cause of derpatts 4 1
Brush ng of ha r_17
Burns as cause of ¢ ¢ tr gl alopeca 188
Burow s soluton in_treatment of furuncle or
carbuncle 281
of mpet go of Bockhart 748
of lupo d sycos s

c

Cale fy ng ep tf o omas of s 1p 318

Calcnoss 357

Calgon for har !

Cantes 74

Carbohydrates effect on scaln 109

Carbon d ox de sol d as treatment of kelod
50¢

water 126
76

wn therag y of ans, oma 501
Carbuncle typ cal 251
Carbuncles of scalp surg cil cons derat ons
477

Carbunculos s ¢l n cal features 719
ct ology
pathology 249
therapy 251

Carc noma adnexal h stolory 519
dermal appendage 51
i ol ng b med scalp areas 189



Carcinoma—Cont d
mewastate 521 522
superficial 529
wth scbaceous elements 517 518
Care of normal scalp 122
Cavernous angioma 498
hemangioma, 459
Cedercreutz polymorphnus cocens of 223

Clls har o fung of 199 7
Cellubtis  abscesses with lezdmg to fold ng
of sealp 158
dissecting of scalp 260
Chemotherapy for furunculosis and earbuncu

for impetigo of Bockhart 248
for lupord sycosis 256
in treatment of anthrax 766
of duscctng ecliulussof salp 263
Cheveux caducs
en forme d epis 361, 362
Chinese harr stud esn 71 72
Chondrodystrophia caloficans congemta 169
Chromic scaly disorders of
rmula
omtments formulary 549
Cicatricaal alopeca 170 171
due to physical agents 184
les ons of scalp of newborn 168
Cicatnx of scalp 503
Circulation of hair foll cles and glands
C rcumscribed neurodermatitis 375
scleroderma, 467
Classifications of alopecia 162 164 174
Cocard ordal granuloma of scalp 345 346
Cold  excessive a3 factor i clcatr cal
alopecia 158
wave preparations 13
react ot to 135 136 137 138 139

sealp  lotions

57

Color of hate 67

dur culdr istula 1L LL &
defects of scalp 168
ectodermal defect 168
skull depress ons 169
Connective tissue neoplasms _mal gnant
new growths ben gn 497
Contact dermatitis of scalp 148
Cornu cutancum (cutancous horn)
Corona gonorrheica 428 429

579

478

Cortex adrenal and hair growth 104
Cortisonc and hair growt
In treatment of dernatits of scalp
of lupus erythematosus
duseminatus 467
of proriasty 44
of scleroderma 472
Cradle cap, (seborrhae dermat uis)
Creams and fxatves har
Cross sectons of hir
areas of 7

159

17 38

|
|

|
\

Index 557

Cross sections of hair—Contd
methods of obtaining 69 70
preparat on of 198
Cushing s syndrome and hair growth 107
Cutaneous horn 479
sarcomas 529
Cuticular scales and medulla 67
Cutis type nevus_(wntracutancous) 483
erticis gyrata 524 525
Cutting of hair 124
Cyst ¢ epithelioma multiple benign 488
ysts and tumors of scalp removal of 477
dermaid_ 479
ep thelial 479
scbaceous 480 481
Cyverine hydrochlonde as cause of alopecia
401, 427

D

Dandruft  (see  Prynasss and
steatordes)
lot ons for 130

Darier s disease 415 4(6 417

s mplex

by barb turates 471
by bromudes 421
by 10d des 421
y quinacrine 471
contact of scalp 148
clin cal features 148
different al diagnosts 149
et olos
patch tests 154
therpy 157
epideric exfol atne 423
follow ng use of ha r dye 150
loton 15
stra ghtener 153
hatband 154
herpetifarm s 79 419
infant e d ferent ated  from
dermatitis
nfectious eczemato d 260
medicamentosa 420
of scalp substances causig 151
prip llabs cap 111 (see. Foll cul ts keload

seborrheic

als}
seborthe ¢ 732
segetans 43 424
venenata 149
therapy 157
Derma!oﬁbroﬂrrom;\ protuberans 530
Dermod cyses 4
D atheses scborrhr 3
diatheses)
D scoid type of lupus erythe natosus 458
D <orders’ scalp psychogenc (sec Psycho-
cen'c scalp disorders)
skn scalp mvohement from (see
Skin diseases msolving scalp)

(see Schorrhe ¢

Discases
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Diseases—Cont d
systermue, scalp involhvement due to (see
Systermc diseases amvolving scalp)
Dissecting cclslglms of scalp, clinical features,

differential diagnosis, 263
etiology and pathology, 264
therapy, 264
Disserminated cutancous herpes simplex, 285
neurodermatitis, 414
Distnbution of harr color, 67
forms, 66
regional, and arrangement patterns of hur,
61

Dressings for surgery of scalp, 478
Dry shampoos, 127
Dyes, hair, 143
medicolegal aspects, 196
metallc, 145
synthetic orgamc, 145
vegetable, 144
Dysplasta, cctodermal, hereditarv, 166

E

Eccrine sweat glands, anatomy of, 56
Ectodermal defect, congenital, 168
hypotrechotic, 1
dysplasia, herechtary, 166
Eczema, atopie, 414
infantile, 236 238
treated by dictary measures, 239

236
Eczematoid dermatuis, infectious, 266
Eczematous pyodermatitis, 266
Exg yolk shampoos, 128
Elastiaity of hair, studv of, 81, 92
Eleclmd:sltc)aslaon for follicuhtis kelordnlis

from

Electrosurgery of angioma, 501
Embnioloey of hair growth, 21
of human being, 28
of rat and mouse, 21
Emotional disturbances as cause of alopecia
areata, 369
En coup de sahre, lesion of scleroderma, 469,

Endocrine factors ;7\: cause of alopecia areata,
2, 373
Endocrines and hair growth, 96

1n etiology of male pattern alopecia, 181
Epidemic exfoliatine dermatitis, 423
Epdermonds, 479
Epidermolisis bullosa 424, 125
Epilation, < ray device 328
Epithelial cysts 479

nevy, 482

new growths, benign 478

malwnant 510

Epithelioma adenoides cysticum 488

basal ccll, 511

basal squamous cell 516

calaifying,

multiple benien cvsuc 488

squamous cell 527

transitional type histology, 520
Epitheliomatosis, superficial 529

Erysipelas, 266
Erythema annulare centnfugum
rmultiforme), 425
multforme, 425, 126
of scalp marguns, 425
nodosum, 42
Erythredema as cause of trichotillomania, 423
Enthroderma, 426
desquamatna, 426
ichthyosiform, 428
tumors, and alopecia in mycosis fungoades,
534

{erythema

Estrozens and hatr growth, 98
m lmitation of dandraff, 225
Exanthems, 426
Exclamation point hurs, 360, 362
Exfohatine dermatitis, 426
caused by barbiturates, 421
epidemc,
Extensoincter, 84, 87

Facal hr, 71
Rirsutistm and adrenogenital syndrome, 103
Fats, effect on scalp, 1
Favus, chinical features, 332
differentiated from pecudopelade, 204
ctiology,
lupus erythemntosus  differentinted  from,
1

pathology, 336

therapy, 340
Female pattern alopecr, 178
Fetal hair, distribution of, 63

steps '1n desclopment of, 29, 30
Fibromas of scalp,
Fibrosarcoma of skin, 530
Fistula, auncular, congenutal, 171, 172
Freatives and hair creams, 141
nonanly, formulary, 533

Flocculation tests, cephalin cholesterol, results

, 141
Follicle, hair, anatomy of, 3+
Follicular atrophoderma, 169, 170
lichen planus (lhchen pins scu spint
losus), 432
lugging of scalp, 33
Folliculitis de 11 forme aique miliaire, 247
decalyans, 208, 209, 210, 211
chnical features, 208
differentiated from peeudopelade, 20+
etiology, 21
lupus cr)llhcmmosus differcatiated from
16

therapy, 213, 216
keloudalis climeal features, 256
etiofogy and pathology, 259
therapy, 2.
Forelock, white, 80
Formalin 1n sealp preparations, 131

Frambesiform syphilide of scalp, 276
Tunmades formulary 551
Fungus infections, favus 332
of hur and shin_ctiology, 313
patholozy, 309
of scalp, 287



Tungus nfections—Cont d
pedra 341
system ¢ 346
therapy 322
tnea capts 287
Furunculos s_cl n cal features 249

pathology 249
therapy 251

G

Genet ¢ factors n common baldness 181 182
G ant foll cular lymphoblastoma 533
Glands of uggmal secret on and ha r growth

sebaceous anatomy of 49
sweat anatomy of 55

{
[}
‘

inerapy
Glanu]om:\!ou! mngen tal aur ular fistula
172

Gray ng of har 75 79
localzed follow ng  herpes
supraorb tal nenve
premature 80

zoster  of

H

Ha r and scalp mfuence of nutrton on 109
anmal types of 194 195
arrangement and d str buton 61

bayonet
beaded 39
bleaches 144

brush ng of 122
color d stnbut on of 67
Comb ng of 17
creams and fixat es 141
nono ly formulary 553
cut cular scales and medulla of 67
cutt ng of
dress nes formulary 552
dyes 14!
dermat ts follow ng use of 150
med colegal aspects
metall ¢
synthet ¢ organc 143
reeetable 144
exchange and growth 94
fac al
features med olegal 197
fetal dsrbu on of 63
foll cle anato y ol 34

¢ ul onof 57
forms 1 rb onof €€
gross 65

frequen  of wash

growth ACTH nnd 105
adrenal contex and 10

|

Index 559

Ha r growth—Cont d
and development threc factors in 95
and ha r exchange 91
cort sone and 105
effect of menopause on 107
of pregnancy on 101 102
embryology of 21 2
fetal 29 30
endocr nes and 96
gonads and 98
hormones and 9
parathyro d glzmd and 109
p tu tary gland and 106
thyro d gland and 108
ndex 70
knkng of acqured progress e 47 49
knott ng of 41 43
loss rate of 178
loton dermatts follow ng use of 152
lot ons 129 130
formulary 544

p gmentaton of 77
preparatons 126
rtheologic pmpcr( s 83
nnged 81 83
T nses
shaft anatomy of 35
dewiat ons from norm n 39
saraton n sz o
shampoo ng 125
shape of
sngeng of 124
stra ghteners 142 157
ermat t s follow ng use of 153
tw sted 43 46
types of study of 193 700
varaton of 72
we ght 70
Hallopeau acrodermatts cont nua 412
tr chotilloman a
Hand Schuller Chr st an d sease 457
Harlequn ftlu; show ng n ol ement of scalp

Hatband dermatts 154
Heat excessve as factor n ceatrcal
alopec a

Helcal har 67

Hemang oma ca crnous 499

Henna as har dye

Hered tany lngh drotc cctodermal dssplas a

Hered ty as factor in alopec a 7 9
n male pattern alopec a 181
Herpes 20 ter and s mplex 286
of supraorbtal merve localzed £ a nz
of ha r follow ng 80
Hdrot ¢ ectodern 1l dysplasa 167
Hrsutsm fac a) and adrenoeen tal syndrome

103

Hodgk ns d ease 531

Hollander treatment of lupus erythe nato u
466

Horn ones and ha r growth 97
n treatment of baldaens 183



260 Index

Horn cutancous 478 479

Hydrot aest ale wth p rphvra 467

Hyperhidros s cap ts 56

Hypotr chot ¢ _congen tal ectoder nal
163

I

I hthyos fo n_eryth oderma 478
Tchthyos s 477
foll cular s 479
Ideal st ampoo 175
Idopathc hen orrhat ¢ sarcon a
530

Impet g nzed dernatts 766
yihped culoss eapts 347
Impet go contag osa 745
neonatorum 716
of Bockhart ¢! n ot fea ure 745
ct ology 24l
pathology 47
therapy 48
Incsons and laceratons of scalp
con deratons 477
Incont penta p gnent 171 479
Index of bar 70
Ind gofera nhardye 1+

168

defect

ult ple

sury cal

Industr al dermatts enenata therapy 157
Infect ons fungu system¢ n ol ng sealp
316

of scalp 45
anthrax 765
bacter al  ( ee Bacteral nfect

s alp
carbun ulo s 49
d ssec ng cellults 260

ons of

d emnated cutaneous herpes s mplex

ervs p las 266
fa us 332
follcults k lod 1 56
furunculos s 49
herpes zos cr and s n plex 786
npet Lo contag osa 45
of Bockh t 245
nfe tous  7zmated dr tts
lep o8
loass 9
Tpods os 53
on ho as 348
P ras e¢ Para  of toms

n:
ped wloss  p s 34h
pedra 341
scabes 348

6

and n

sprobtal e Sp o hetal uf ton or\

s
surgcal onsder ton 477
syphls

tnea cap s 787

tuber ulos s 267

sar ellaand arola 286

vrus (ee \ rus nfectons of s alp

yaws
Infect ous eczen ato d fermatts 66
Inher tance fa to o +lopec a_arcats
wn male pattern alopee a
of har types 65

368

Innervat on of scalp 59 60

In racutancous nevus

Intraep dermal nevus 487 483
Tod des as cause of dermatts 471

J

Jacquet agenesa plars 166

Jadassohn T cche blue ne us of 509
Juncton or mare nal 1ype ne us (melanon 3}
4

Junper tar o1 n scalp preparatons 131

1 N

Kapos sarcona of 530
var cell form trupt on of 785
Kelo d of scalp 5
h stology 504 505
therapy 504
Reratn pulypept de chans 88 89
Keratoma 479
Keratoses 483
arsen cal 483
seborrhe ¢ 484
senle 485
therapy 86
Reratos s blennorrhag ca 428 479
foll culars 415
plars
therapy 430
Ker on of scalp 288 290 370
honkng of har acqu red progress
Knott ng of ha r spontancous 41 4

c 47 49
3

hwell n treatment of ped culos s capts 348

L

Tacerat ons and inc s ons of scalp
cons derat ons 477
Lacquers and lot ons sett ng 131
Lanugo ha r w th sebaccous gland 50
Lawson a ierm s n har dye 144
Le ner erythroderma desquamat a
Leopard man

Leprosy class ficat on 270

cl n cal features ”70

etology 272

pathology 971

therapy 272
Les ons of scalp sa ell te or berrant
Leucotr ch a annular 1
Tevkema 531

uts 53

Teukem de 531
L hen chroncus smplex (e

surg cal

4%6

450

Neuro

yilermat 13" ¢ reumser bed)

planus

<l n al features 437
ctolocy 436
patholozy 415
therapy 43
Letenplin sl ke erupton of f1 ¢ a
follow ng  q na Fne

421
Lpod prote noss 457

431
foll cular (1chen plars sen sp nulo
437

nd sc Ip
ngest on



Lipoma of scalp, 509

removal of, 478

therapy, 510
Lipomelame reticulosis, 436
Liqud shampoos, 127
Local anesthesia for surgery of scalp, 478
Localized sarcoma,
Loiasis, 319
Lotions and lacquers, setting, 131

hair, 129 130

formulary, 544
scalp, lormulary, 543
wate, 1

Lupoid sycos:s, chincal features, 253
etology and pathology, 255
therapy, 255

Lupus  erythematosus  dufferentiated

pseudopelade, 204
from seborrheic dermatitis, 2
Lupus erythematosus (discord Iype), climeal
features,
dnﬁ'ercnnal dlagnos)s, 461
etiology,
hmology, 452 463, 161
pathology, 46 1
therapy, 465
Lupus erythematosus dissermnatus, 467
vulgaris, 268

Lymphadenosis cutis circumsenpta, 532
wmiversalis, 5

Lymphangiomas of scalp, 502

Lymphane circubation of scilp, 58, 59

Lymphobhstom1 531

cutis
gant lo]hcuhr 533

from

M

Male pattern alopecia (see Alopecia, male

Index 561

Molluscum contagosum, 486, 487

Mongolowd distribution of harr, 66

Monilethrix, 39, 40, 41, 42, 47
ifferentiated from tinca capitis, 291

Morphea, 467

“Moth eaten _alopecia of syphikis, 273, 274,

Mouse and rai, desclopment of pilary system

, 21

Multsple bcnxen cysuc eputhelioma, 38

differentinted from lipoma, 516

N

Naphunide in treatment of lupus erythema
tosus, 4
“egro, baldness n, 72
facial has of, 71
Kinky hair of, 65, 66
Neoplasms, 476 (se¢ also New growths)
connectine tissue, mahgnant, 529
Nerves of sealp,
‘\eumdcrmauus, urcumsrnb:d, chnical fea
ture:
differential dmgnom 379
etiology, 382
pathology, 380
therapy, 383
disseminated, 414
Neurodermatoses (see Psychogemic scalp dis-

orders)

Neurofibroma of scalp, 505
histology, 507
therapy, 507

Mab 529 of von Reckl 506
epithelial new gmwuu, 510 Ne 1 or 1 )
pustale, 265 522 ’

Mapharsen 1n treatment of lupus erythema { tustogenesis, 523

tosus, 466 treatment, surgical, 526

Margmal alopecia, traumatic, 185, 186, 187  wevus araneus,
type nevus (melanoma), 483 | blue, 502, 503

e N . N LS cutis type (m(r;\rulanrous) 483

- eputhelal, 4

‘ e 81 d
ocs hin
epitheliomatocslndromatosus, 489, 490,

Mecholyl in treatment of scleroderma, 472
Meducolegal aspects of haie morphology, 19%
tch tests, 1

cxamination of haies, 196
Medulla, cuticular scales 1nd, 67
Melwnoma, 483,
Menopause effect on hatr growth 102 )
Metalhic harr dyes, 1
Metasiate cargma 521
Metol, 146

522

Aicrosporum audoyms 288, 289, 292 297,
208 300, 311
ferrumnrn 101 501

fullum (gvpscum), 30 a0 205 207

lanosum (cants), 388 l"Bq
), 30.

299, 3
type of tinea capitis, 288

191,
therapr, 433 ©
epubelionatosus schaceou
ﬂ;mmcuj s capius, 493
Inerepidermal, 482, 483
Junction or marginal ¢
Junetion o vpe (melanoma), 483
£ nincadenomatosus
Chscutar, 197
ooy T, 195
New arowths,
commecte e, bt
angioma, 467 < 197
blue nevus, 502
aeatnx and
fbromas, 303 "ot 303
INUOTA Broge pycym, 507

Papdlfrras, 493
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New grawths, connective tissue, benign—
Cont’d
hipoma, 509
myxoma, 510
osteoma, 510
scars,
vascular nevy, 497
mahgnant, 529
fibrosarcoma, 530
Hodgkin's disease, 531
Kapos’s sarcoma, 530
lenkenua,
lymphoblastoma, 531, 533
mycosts funeordes, 534
sarcoma cutis, 529
epithelial, berugn, 478
cutaneous horn, 478
cysts,
keratoses, 483
486

Parathyrod gland and haie growth, 108
Patch tests, aim of, 154

controls, 135

exposure, 156

interpretation, 156

material, 155

medicolegal aspects, 157

method, 154

reactions, negative, 157

site, 155

steeneth of test matenal, 155

to show sensitivity to cold wave prepara-
tions, 135-140

usage studies, 157

Pediculonis capitss, 346

alopecra and pyoderma secondary to, 347

local remedies, 348

Pediculus capitis, 346

multiple benign cystie epithelioma,

88
nevs, 482, 489, 494, 496
psammorna, 495
synngoma, 493

surg -
Surgery of sealp)
Nonwly fivatives and hair ereams, formulary,

Normal scalp, care of, 122
Nutttion, influence on bair and scalp, 109
0O

Oils, harr, formulasy, 553
Gintmeuts, formuiary, 518

v
131

P
Pachyonychia congemita
Panthenol therapy, 80
Para aminobenzoic acid gray hasr and

172
77

In treatment of scleraderma 472
Paraphenylencdiamne a3 haw dyve 1o
Parapsoniass,

Parasites, ammal, 346
as cause of alopecia areata, 371
wegetahle (funet), 287
Parasiic infections and infestations 287
avus, 332
1o, 349
anchocerciass, 318
piedra, 331
scabues, 348
tinea capitis, 287

|

I
i
|

!
|
|
|

of scalp, 436, 437

vegetans, 438

7 b, and p

Penifoll capitis dens_et

(see Dissecting cellulitis of scalp)

superficial pustular (see Impetigo of Bock-
hari

92

Todh

Permanent waving, 132, 133

cold wase preparations, 134

Permeability of skin and scaip, 92

Pernicious ancmua, 467

Philips tube (eontact therapy) 1n angioma
500

Physiral agents, cicatricial alopecia due to,

Physiology of harr, 72
Piebald albinism, 75
Bredea, clnucal features, 341
etology, 342
pathology, 342
therapy, 344
Predraia hortay, 342, 343
Pigmentary  dermatoss,
menti, 42
syphilide of secondary syphihs, 275
Pigmentation of harr, 72

nnged hair, 81, 82, 83
Pigmented nevus, 81
intraepidermal, 482
true, 483
Pilary system, development of, 21 N
P aanulat, 81
torti, 43, 46
Piometer, 84
diagram of, 85
m operation, 86
Piometric measurements, 71

ncontimentia  pig

. 393

arcinata, 233
rosea, 438
seborthere dermauts differentiated from,

rubra pilans, 439
sumplex and steatordes, 220
clinical features, 220



Pitynas sumplex and steatoides—Cont'd
etiology, 224
pathology, 222
therapy, 225
stcalmdes;;ﬂtausc of seborrheic dermatis,

Piyrosporum ovale, 222, 223, 239
Poliosss, 74, 81
Polypeptide chains of keratin, 88, 89
Porphyna, 467
Port wine stan (nevus flammeus), 497
Powdered shampoos, 126
Pregnancy, effect on hair growth, 101, 102
Preparations, cold wave, 134
for use on hawr and sealp, 126
Pressure dressings for surgery of scalp, 478
Propylthiouraci] as cause of alopecia, 421
Proteinosis, lipoid, 457
Protems, effects on scalp and hair, 110
Prunituy, chmcal features,
diagnoss, 397
etiology, 398
omtments and lotions, formulary, 551
pathology, 397
preparations for local treatment, 403
therapy, 401
Psammoma, 495
Pscudopelade, (Mnical features, 200
etiology, 205
lupus  ervthematosus  differentiated  from,
461

pathology, 204
sclerosis of follicle 206
therapy, 205, 208
with chondrodystrophia calesficans congen
Pen e e L

-5, 25¢
and

from,

of scalp, preparations, formulary, 552

pathology, 445

scborrheic  deymatitis differentiated  from,
235

therapy, 416
# Psychoanalysis, only therapy for acarophobia,

Psychogenic scalp disorders, 356
tophotia, 392
alopecia arcata, 357

[

1
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Q

Quinacrine as cause of dermatinss, 421
Quimine. hydrochlonde a3 cause of alopeca,
421

in scalp preparations, 130
Quinohne preparations in treatment of ym-
pengo of Bockhart, 248
Quinolor compound omntment, 412
m treatment of furuncle and car-
uncle, 252
of lupord sycosis, 255

R

Racial vanations 1n hair forms, 66
Radium and roentgen rays as causc of alo
pecia, 189
rays in treatment of angioma, 501
therapy of keloid, 504
Ran water for shampooing hair, 126
Rat and mouse, development of pilary sys-

e in,
Reactions losgaxch tests, evalvation of, 156,
1

Resorcinol 1n scalp preparations, 131
Rheologic propertics of hair, 83
Ringed harr, 81, 82, 83
Ringworm, “gray patch,” 288
Rinses, hair, 143
shampoo, 129
Rodinal, 146
Roentgen and radmm rays as cause of alo

pecia, 18
Rosacea Iike tuberculid, 270
Rubella, lesions on scalp caused by, 426

s

Salicykic acid i scalp preparations, 130
Sarcordosts, 268
Sarcoma cutis, 529
localized, 530
saultiple " diopathic_hemorrhagic, 530
Satelluc lesions of scalp with other diseascs,
450

Savill, epidemuc exfoliatne dermatus, 423
Scabies, 348
Scalp, anatomy of, 31
and hair, influence of nutntion on, 109
artenal supply of, 57
chronic sealy disorders of, Tormulary, 518,
9
defects of, congemital, 168
of, 148

cire 375
Ychen chromcus simplex, 375
piynans amantacea, 9%
pruritus, 396
suboccipital dermatitis, 375
tinea amanticea 393
tichotllomania, 386

Psvchasaruatic aspects of scalp disease 356

Psschotherapeutic measures of Stokes, 38+

385

207

i

therapy, 157

disarders of psychogenic onvn {see Psycho
genic scalp disorders)

effect of vitamin deficiencies on, 111

folding of, complication of dermatiis 158

hairiness, sketches of categonies of, 175

infections {see Infections of scalp)

nnenaton of 59, 60

lottons formulary, 513

Iymphatic eireulation of 58, 59

musculature of, 60

normal, cire of 122

preparations, 130
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Scalp—Cont'd Shampooing of hair, 125
shin diseases mvolving (see Skin diseases | Shampoos, formulary, 542
miolvung scaip) types of, 126-129
sweating of, excessive, 56 Sickle cell anemua, 472, 473
systemic diseases molving (se¢ Systemmc | Simmonds’ disease znd hair growth, 107
diseases imvolying scalp) Singeing of harr, 124
types of, 1n clasafication of bildness, 174 Sjogren’s syndrome, 473
17 Skin diseases imolhing scalp, 407
venous drunage of, 58 acne necrotica milans, 407
Scaly disorders of scalp, lotions, formulary, urticata, 408
vanoliforms, 409
omtments, formulary, 549 acrodermatiis continua, 412

alopecia (nonspecific), 412
atope dormativs, 4%
Darier’s duisease, 415

467 dermatitis herpetifornns, 419
"469, 470, 471 medicamentosa, 420
’ ’ vegetans, 423
disserminated  neurodermatitis, 414
epidemic exfoliative dermatitis, 423
epidermolysis_bullosa, 424

Scarlet fever, lesions on scalp euscd by, 426

Scars of scalp, 503

Sclerederma  (oircumscnibed  type), chimcal

features,

en coup de sabre,
etoloay, 470
pathology, 470
therapy, 471

Scrofuloderma, 268, 269 tiforme, 426
Scutula, typieal, 332, 334, 335 BN (e
Sebaceous eysts, 180, 181 erythredema, 423
of scalp, removal of, 477 erythroderma, 426
rlands, anatomy of, 49 desquamatna, 426
normnl, 51 exanthems, 42
Seborrhea in etiology of male pattern alopecia, follicular hichen planus, 432
2 1chthyosts, 427
oleosa, 226 incontinentia pigmentt, 429
as causc of schorrheic dermatttis, 240 keratosis blenorthagica, 429
clinical features, 226 pilans, 429
etiology, 229 hichen pilanis seu spinulosis, 432
Yotions formulary, 550 planus, 431
male pattern alopecra with, 227 hipomelanic reticulosis, 436

pathology, 228 emph
Fhigus,
therapy, 231 Pitytiasts rosca, 418
Seborrheie bacillus, morphology of, 228 fubra plar, 439
dermatins, 232 ponasts, 410

omtments, formulary, 549 " pacapsoriasis, 436
1
acatnein] alopecia due ta, 230 | satellite ‘or_aberrant lesions, 150

cicatrizing 241 urticarra, 450

climical fextures 232 prementosa, 452

differential diagnosis, 235 xeroderma pigmentosum, 452

ctiologs 240 [ mamlestations, systerme diseases with, 457

totions, formulary 550
ontments formulary, 549
pathology, 239
psonasiform tvpe 234
therapy 242
ciatheses 220
Prtyrass wmplex and s vtondes, 220
scborrhen oleosh 226
seborrheic derm ititis 232
keratoss, 484 485
Seborrhiasis 235
Sebum, constitut nts of 54
on forchead, 53
Selentum disulfide i trestment of scboreerc )
226

Skull depressions, congemtal, 169
Soap shampoos, 126 127
Soapless shampoos, 128
Solutions, permanent wave, 133
Spider nevus, 502
Spiral harr, 66
Spirochetal snfections of scalp, 272
frambesia, 284
syphilts, 272
yaws, 2
Squalene, 5%
Squamous cell carcinoms  with  sebaceous
structures, 517, 5
epithelioma, 527

diatheses 2
hustology, 528
Senile hesatones, 385 ) therapy, 528
Sensory nerves of scalp distntution of 60 | Stamning of b 1ls, 199, 200
g of hair cells, 199, 2
Setting lotiens and lacrquers 131 Staphylococcus albus, 223, 225, 230, 239, 240

Shaft harr, anatomy of 35
deviations from norm, 39 aureus, 40 R
vanation 1n size of 62 Struehteners, hawr, 142, 152

Shampoo, 1deal, 125 dermatitis following use of, 153

ninses, 129 Strawberry mark, 497



Streptococea) dermatitss, chromie, 21
infection of scalp differentiated (mm sebor
rheic dermatus, 236
Stress a3 cause of alopecia areata, 371
see Neurod

circumsenbed)
Sulfone therapy for leprosy, 272
Sulfur 1n sealp preparations, 13
Superficial carcinoma_(superficial cpitheha
matosts},
pustular penfolliculitis (see Impengo of

Surgery of scalp, 476
anesthesia, local, 478
dressings, 471
general considerations, 476
infections, 4
lacerations and mesions, 477
removal of tumors and cysts, 477
Sweat glands, anatomy of, 55
Sweating of scalp, excessive, 56
Sycosss, lupoid, 253
Syndrome, Werner's, 172
Synthetic organic dyes for hair, 145
Syphilide, frambesiform, of scalp, 276
pigmentary, 275
serpiginous, ulcerative, 278
Syphilis, alopecia of, 273, 274, 275
chnmcal features, 272
etiology,

Syphilitic destruction of face with mvohe
ment of scalp, 279
Synngoma (smowocysiadenoma), 195
Systemic diseases mvulvmg scalp, 157
caleinosis, 457
Hand Schiiller Christian  dhsease, 457
hipowd protemosts, 457
lupus erythematosus (discord  type),
4
disseminatus, 467
permicious anemia, 467
porphyria,
scleroderma (circumseribed type), 467
aickle cell ancmsa, 4
Syogren’s syndrome, 473
N Vogt-Koyanagi syndrome, 473
xanthoma tuberosum,
fungus mfections, 346

y |

Telangiectasias of scalp, 502

Tenside strength of hai, study of, 8

Tension, scalp, as cause of :loprtla 179 180 |

Tertiary syphilis of scalp, kumma of, 277, 278

Tests, patch, an diagnosis of Sermaiii, 131 |
o show sensitmity to cold wave prepara

‘tions, 136, 137, 138, 139 140
Thallum salts 3 caude of opecia 421, 422,

Therapy of p— sencnats, 157
of male pattern alopecia,
Thiogljcalates tn cold ware prrparmmm, %)
135

Index 565

'I1mnumxsl;\ treatment of alopecia arcata,

of circumseribed neurodermatitis, 383
of port wine stam, 497
Thym\d gland and hair growth, 108
Th)mtoucossl; as cause of alopecia areata,

“Tic d eprlation,” 387
Thinea amrantacea (see Pityriasis amiantacea}
capitis, climical features, 288
differential dragnosts, 290
public health aspects of, 331
therapy, 322
x ray, 324
types of, 288
Touoty as cause of alopecra ateata, 372
Transmonalszl!))rpr of epithclioma, histology

Trichoclasis, 42
Trichoclasmama, 387
Trichoepithehoma, 488
Trichokryptomama, 387
Trichanodosis, 41, 43
Trichophyton  acuminatum, 301, 305, 306,
cerebriforme, 304,
cralrnformr, 291, 301 307
faviforme, 309, 'il4 316 317
gypseum, 294, 308, 312
purpurcum, 294
sulfureum, 304, 308
type of nm-a capxll!, 288
violaceum , 301, 30! 310
Trichoptifosis Y 44,45
Trichorthexis nodosa, 41 44,
differentjated from tinea :apmx, 291
Trichosporum bexgelu, 342, 313
mganteum, 312, 3
Trichostasis xpmulos:l, +, 48
T and_ tnel
ferentiated from tinca capitis, "90
clinscal features,
differential diagnosis, 187
crythredema as cause of, 423
riology,
extensive, 390
in psychotic indnidual, 391
therapy, 387
with excoriations of scalp, 388
Tuherculosis colliquativa, 268, 269
cutls papulnntcmhcn, 268, 269
verrucosa, 268
milans digseminata facics, 270
of scalp, 267
umors, 476 (sec also New growths)
and cysts of scalp, removal of 477
Turban tumor, 489 490, 491, 492
therapy,
Twisted h:un (pnh torti}, 43, 46
Types of scalp, baldness and, 174 178

v

Uterythema ophryouencs, 430
syconforme, 2




566  Index

Ultraviolet light causing burns of scalp, 189
1n treatment of alopecia areata,
of psonasis of scalp,
of seborrhea oleosa, 232
of tinea cnpms 291
Urticana of scalp, 4
pigmentosa, 431, 452

v

Vanation of hairs on head, 72
Vancella and vanola, 286
lesions on scalp caused by, 426
Variola, lestons on scalp caused by, 426
Vascular nevus, 497
Vegetable dyes, hair, 144
Damsues, funm, 287
Vellus, 61, 62
Venous dramnage of seslp, 58
Verruca (wan),
senlis,
Y srus infections of scalp, 285
dAsstr’E\ég:led cutaneous herpes simplex,

herpes zoster and symplex, 286
Kavosi s vancelliform eruption, 285
1ancella and 1anols, 286
\itanun A and sealp, 111, 114
1 codtrol of pityriasis
steatotdes, 226
i therapy of pitynasis rubra pilans, 440
B and scalp, 115
B.. n thuapy of szhonlmc d(rmzmlx, 242

sumplex  and

466

\avligo, 75, 77
and pollmu with neurodermatitis, 389
V‘lemmcku solution m lr(alment of furuncle
and carbuncle, 2!
of lupord sycosts, 255
\ ogt hoyanags xyndmme, 473

W

Warts on scalp, 496
‘Washing of hair, 125
Water for shampooing of hmr, 125
softening, 126
Wave lotions, 132
preparations, cold,
rea:nor;]s to, 135 136, 137, 138, 139,
4

1

Waving lotions, effects of, 139
permanent, 132, 133

\\nghi of har, 7

Werner's syndrome, 172

Whte forclock, 80

Wrikop, 282, 283

Wood s light 1n treatment of tinca capitis, 291

Thoolly hafr nevus, 49

X

Xanthoma tubcrosum, 474
Xeroderma pigmentosum, 452, 529
with carcmomatosis, 451
X ray therapy as cause of cicatricial alopects,

contact, of angioma, 500
of dcrmzlms of scalp, 158
of favus,
of {ollxculms kelmdnhs, 260
of keloid, 50
of keratoses, 485
of psoriasss of scalp, 448, 449
of seborrhea oleosa, 23
of squamous cell epithelioma, 528
of tinca capitis, 32
ngers, 3
device, 328

dose, 326
public health aspects, 331

Y
Yaws, 284






