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FOREWORD

WiThIN the span of two world wars many advances In sdentific and
medical ficlds have been recorded. With respect to the venercal dicases,
the advances have been most striking As a result of antiblote therapy
gonorrhea, the most prevakent mfection of the group, has almost pased
from the scenc as an mpoztant climcal and public health entsty Syphilis,
beeause of s chromclty will requuc & greater lapse of time for a complete
evaloation of the effectrvenem of modemn therapy

In view of the reulis already obtamed with pemdillin therapy syphilis
ts changing in jts pubdic health importance and in 15 capaaty to injure
human beings. Doctor Thomas, a3 an observer of events which are still m
the proces of unfolding has canght the trarmtion and presents the trends
which are now becomung apparent. He brmgs to the work a keen climeal
ablity & broad experience, a sound anslytical capacity and a thoughtful
perspective.

The book prescnts a concoe review of the status of syphilis today It
should be of the greatest belp to the gereral medical man as an authentic
prosentation of the ntwation exstmg after ten yeans of mtemne therapy
and after five yeans of antiblouc therapy The student as well as the spe
culist should find the volume a wacful gurde in & complicated field of
medicine.

It s boped that upan the present volume Doctor Thomas will bufld a
scrcs of revenons which will carry the disense through the period of change
and whech will attempt a final cvaluation of the events now taking place.

Jom: F Mamoxey MD
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INTRODUCTION

RxcenT advances in laboratory tests for syphils and the discovery by
Dr]n!mlhhon:ynn.dhncuwaiaﬂhatpuﬂcﬂ]inhmcﬁu:uv:mﬂ
syphilitic agent have so revolutjonzed the management of syphils that
there w room for & pew book on the subject. Thu bock, however does
not pretend to be a complete text on syphils. Excellent textbooks which
ghe detailed portrayals of the many manifestations of syphils already
exmt. It would indeed be difficult to improve on the description of syphilitic
signe and symptoms made by Fournier 1n France durmg the early part of
thn century and more recently by Stokes i ths country My purpase b not
to add to the already voluminous literature describmg syphilis but to
provide as much understanding of the vanow stages of the diseasc wa our
prasent knowledge permlty and to outfine pemciples of treatment.

To sccomploh thw purpose T have strowed the mmunalogy of the
dmsesae, the course of untreated syphifhs, the mterpretation of laboratory
procedures on which we are largely dependent for diagnosds, and the
modern treatment of the vanous stages of the micchon, based, for the
most part, o0 our experience with penicllm therapy at Bellevoe Hospital
in New York Clty

Few diserses are 30 complex and secretive in their mode of action as
syphils. The more one sees of its protean manifestations, the more one b
avaare of its tendency to surprise and confound even the trained observer
Tncnohtcdmnﬂuuduno{ryphﬂ.nmcﬂ'uhmbcmndhgmmdor
mutreated on unlew we d the discasc 23 & whole.
And, 1n sphte of the progress made durmg the past yean, it » disconcerting
to find how much we know about same aspects of the infecbon yet how
Iitthe the disease as 0 whole s understood. That thus 1 troe n not surprismg,
partly became speciafists are likely to ecounter syphilis only a1t produces
mandestations which fall under ther' specalty A neurcloght may be
slled o v 1 the slem of neuroeyphiln et be Indifeent ahot
such questions as whether the syphifitic procem I active or Inactive and
how much and what kind of antisyphilitic treatment should be grven, if
myhfmhth:nmcnnbcmcdurd;dogunphththlupm,cnho-
pedinn, etc., whose knowledge of syphfin s confined largely to thelr own
specialies. Even the expert syphilologist Is hard put to answer many ques-

xv




i INTRODUCTION

tiom which nrno_[n the du};z:nnd treatment of syphils because our
undenun of the dmease ited by our lack of knowledge regarding
the virulence of the invading microorgannms and the immune reactions
of the host. But} it} spite of our ignorance of the exact manner in which
syphils acts and why certam phenomena occur we now have at our du-
pasal more effective means of diagnosmg and treating the infection than
ever before,

True, perphoang problema of dlagnosh still exust. Until serologists can
differentlate accurately between true pomtrve seralogic tests for syphilis
and hidlogic false tests, the physiaan can do no more than hazard a guess,
at times, as to whether or not a patient actually has or has ever had the
duease but such cases are exceptions to the rule. Much less unusual are
problers of determining the activity of a syphiliic mfection and deciding
the need for treatment. The all too common practice of treating every
patient with postrve serologre tests for syphilis untll the tests become nega
trve cannot be too strongly condemned. Many patients m past years un
doubredly have been overtreated for syphiln, with potentially toxe drugs,
because of a desire to obtam negative serologic tests.

The introduction of quanntative tests for syphilitic reagln (antibody)
m the blood serum has not solved the problem of determinmg the actmty
of a syphilitic Infectson 1n all casex, but such tests are valuable ards in the
follow-up of treated patients. In fact, they are 30 helpful that one now
wonders why they were not generally adopted long age. In themaclves
they do not necemarily establuh the diagnoms of syphila. They must
always be interpreted m the light uftbchmurylndphysim] ﬁndmg:of
the patient. Thorough histortes as well as th
mmualfordlﬁaama]dng‘uodx,b\nwhhwttbclidofhhrnm
tests we would often be led astray

For the management of syphilh, quantitative serologic tests of both the
blood and spnal flnid are so mportant that I have devoted conmderable
space m tha book to summarlzing our experience with them at Bellevuc
Hospital. Through the mterest and mwmstance of Dr Augustus B. Wads-
worth, who recently retired as Director of the New York State Depart
ment of Health laboratones, quantitative complement fixation tests for
syphiln were in routme use at Bellevae Hospital some years before they
became available generally W ¢ have been fortunate in being able to work
in dose co-operation with the New York City Branch of the State Depart
ment of Health laboratory for the past nine yeans. Few serologc labor-
torres have been more progremive and exacting in thelr work than those
of the New York State Department of Health The staff of the central
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hhonmhncurmmﬂynnpnmtdlhztmhniquafurmdbmhblaod
serum and spinal flud. Members of this staff were the fint to Introdnce
quanttative complement fixation tests for syphils reported in units in
both blood serum and spinal fluid, and the first to introduce and we
cardiolipen antigen. Doctor Carl Lange, who has been with the laboratory
for many years, has improved hus origmal colloidal gold test so that it now
yxlds more h rexlts and provides quantitative as well as quali-
tatve Information.

1 am Indebied to Dr Glbert Dalldorf the present director of the New
York State Department of Health laboratory for continuing the co-opera
tion started by Dr Wadsworth, and to Dr Edgar R. Mafllard, who » in
charge of the branch laboratory in New York City

In addition to the co-operation of the New York State Department of
Health laboratory we have had the exceptionally able asustance of the
Venereal Discase Resenrch Laboratory of the Unlted States Public Health
Service at the Marine Hosprtal, Staten Inland. Under the direction of the
VDRI, a lahoratory was established at Bellevire Hospital for roatine
quantitatrve Kahn tests. Mare recently Dr Charles R. Rein, formerdy
Chlef of the Division of Scrology Army Medical School, has joined our
staff Thuos, we have had the advantage of the highest grade of laboratory
amistance in our work.

In this book the treatment of syphills i confined largely to the use of
penicllm. In past yean the routine therapy of syphils consisted chiefty of
alternate coumsas of weeldy Injections of heavy metals and amsenical druga.
Schedules of therapy for the vanoms clasificatrons of syphils were care-
fully worked out and, when followed by phyricians and patients, proved
reasonably effective, except in the treatment of neurosyphils. Unfortu-
nutdy however from cne to two yeans of regular weekly injections were
required by these schedules. Only some 5 to 20 per cent of clmic patients
reported regularly for the required amount of treatment. Every time that
therapy was omitted, the mfecting nucroorganmsims benefited. As a result,
phynaans in charge of antayphilitic tharapy were constantly balked
thewr efforts to complete the treatment of mest clinde patents, One never
kncw when It was safe to stop treatment for patlents who recerved frregn-
lar injectiom. Many patients were continued on such irregular treatment
for years, and many mare were lost entorely before they had received ade
quate therapy Although In late syphils even a Ettle treatment may smat
the body to establsh greater remstance to the infection, in early syphuls

the reverse b usually true. Therefore, rapld treatment of early syphih
was urgently needed
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Various modifications of the masnve arsenotherapy for early syphilie,
first used by Hyman Chargin, and Lafer were beginning to fill tha need
priar to the advent of pencillin, The intenmve use of amenlaal drugs
always amociated with serous rhk m a small percentage of individuals,
but the inadence of senous reactions was beng lowered before penidllm
made the more dangerous masive arsenotherapy unnecessary

At Bellevue Hospatal rapid treatment of early syphils was started in
December 1939 By the addition of four fevers induced by typhold vac
ane, the dotage of arsenoxide needed for the mpid treatment of carly
syphilss 1n ten days was cut in half with a resulting lowered mcldence of
scrious reactons. Nevertheless, In spite of many precautsoms, onc death
from arsenieal encephalopathy octurred among more than 2 000 patients
treated wrth fevers and amenoxide. Thus fatality represented 2 marked
reduction from the 0.3 per cent resaltmg from intensive treatment with
anenoxide alone, and, m view of the rare fatal renctions caused by arseni-
cal encephalopathy even when the drugs were given by weekly mpections,
we believed that the advantages of rapid therapy justified 1t use. I still
recall, however the aracty with which we observed reactions to arsenscal
drugs among our paticnts m the prepeniclllin era. Therefore, unles armeni-
cal drugs can be wed cauttowaly I scc po renson for wang them at all
except 1n cases when syphilitic lesions may fail to respond to penkcllin

Pericilln therapy for syphilis at Bellevoe Howpital was made possible
largely through the ssstance of the Unrted States Public Health Service
and the Subcommttee on Venereal Dmcases of the Natlonal Research
Council. In April, 1943 under the sporsorshup of the United States Public
Health Service, the New York City Department of Health, and the New
York City Department of Hospitak, a Rapid Treatment Center was
established at Bellevue Hospital In November 1943 we started the rapid
treatment of carly syphils with pencillin, provided through the Subcom-
mittee on Venereal Dueases of the Natanal Rescarch Council Ths
coramittee, in the fall of 1943 iInitiated a large-scale Investignuion of
penucillin therapy for syphils in & number of institutions throughout the
country The follow-up reports on patients treated with a vanety of
schedules of peucillm were pooked In a Central Statmiscal Unit under
the directton of Dr Joscph Earle Moore at Johm Hopkirs Hospital. The

Investigations started by the Subcommittee on Vencreal Discases of the
Naticnal Reasearch Council have recently been carried on by a umilar
Committee of the Natsonal Institute of Health of the Unrted States Public
Health Service. .

The reslts of 4he aribus ¥udie sporsored by the above committees
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shonld prove of great value. But early in 1948 when the materzal for ths
book was prepared, reparts of the data accunmulated by the Cantral Statn-
tical Unit were not up to date, and the pumber of cases involved wan 50
great that an mmense smount of detailed analysis was required before
the statatics could be properly evaluated.

At the Rapld Treatment Center at Bellevue Hospital we had treated
over 12,000 cases of syphils with various schedules of penxcilin therapy
when the materfal foc thix book was apalyzed. Only about half of the

ed patients were placed on a research besis for intensive
followup studses, but the material available to us has been 5o great that
it affords ample evidence for the condimons reached.

Unless the Trer Midum develops mereased resir to penr-
cilfin, an eventuality which at present scems unlikely there can be no
doabt that penrcillin should supplant arsenical drugs m the treatment of
syphils. All types of syphills can now be treated more effectively with
pemcillin m a few weeks than with the older forms of therapy requrmg
weekly injections for one to two yeans. I do not pretend to be able to give
optmm schedules of penicllim therapy for syphilis at this time. For the
present, and probably for some tme to come, phynasm will have to
choose {rom & vancty of saggested treatment schedules for syphiln. Pend-
cillin can be used in various combinatwons with heavy metah, arseical
druga, and fever but so far 1n most cases, penicilln has proved as effectrve
alone as m combination with other agents. More tune must pam before
optimum plans of treatment can be detarmined, but we already have suffi-
crent data to justify relatively rapid treatment of all types of syphilis with
penicillm,

Because pemcillin has proved so effective, T have given lem space to
descriptions of the vanow bemuth and amenscal preparations than would
otherwise have been niecesary In an endeavor to be bref I may have
been guilty of unfortunate omisions and of a certain amount of dogma-
tum. I hope the reader will find po rmusstaternent of fact. Correctson of
anymmo!thkmdw{ﬂbcwd.mc.ch:dmn&cd‘ﬂmofuplnm
e g some of my losions may well exnt. In such cases the inter
cncdmdum\mw:km:upmimu{uhﬂqphﬂdogmlndmwhh
own conclmions. One of my purposes is to stimulate thought and further
hvudg'lbon,bu!,mthcmm,lhxwwﬁnmtoglvebmymdnddmhn
practical ding of the principles underiying the modern diagnesis
and treatment of syphila,







CHAPTER 1

ETIOLOGY OF SYPHILIS

Tie ctiologic agent of syphils b 2 corocrew-shaped microorganam
known a8 the Spirocheta pallida or Treponema pallidum (plural Trepo-
pemata palida) The trm Sprrocheta is used for a varicty of macroscopic
and microscopdc organimms and was first applied by Ehrenberg 1n 1838
anly to large, frec-living forme. Since Ehrenberg’s in duction of the term,
Spurocheta have been damfied mto numerous subdiviuom, of which trep-
oucmes are one, Accordmg to Zinsser and Bayne Jona, treponemes, of
which T palBdum 1 only ane varety are moce closcly related to bacteria
than to protozoa.

Morphology—Trcponema pallidum has a cylindrlal, corkscrew
thaped body with 8 to 14 regular ngd apirals. In the living state the
sprals change only slightly although the body may undulate or occa
nomlly bend at nght angles.

Jdentification.—Treponema pallidum iy bert visualzed by dark fidd
flumunation. With the ald of a dark-ficld microscape 1t can be ldentified
with accuracy by expenenced observens. When exariining serom from
human lepoos, T pallidum most be differentlated from T refringems, T
microdennumy, and T mecrodentum. Treporema refringens 1 fre-
quently found m genital leooos, but 1t is casily differentiated from T pal-
lxdum by obverving it in mohon. Treponema refrmgens o laa deficate
than T palidum the spirals are Jow rigld, changmg markedly during
mavement. Treponema mucrodentram kas 2 morphology almost Identcal
with that of T pallidum. In my experrence, however T mucrodentmam
and T macrodentium are found In the mouths of human beings only at
the margims of the gums or beneath the gumm. I have not found them ese-
where In the mouth. Also, in my experience, lessoma of the lips, buceal
mu:mumanbnnu,tmgu:,urthrmtwhx:hcmulnmwuemanth
the typleal morphology of T pallidum have always been ayphifitic. Con-
sequently hmu{po&;hluypﬁnlrlom&hu!umwmakzthcdhgu
nmholnﬂyrrphﬂhwhmtnponmuwhhlbemm-pbologyupram-
dum are found m lasions of the mucous membranes of the mouth, with

b




2 SYPHILIS ITS COURSE AND MANAGEMENT

the exception of the gums. In such cases, however the diagnoms should
always be checked by careful histories and scrologic testa for syphilis.
Treponema pallidum = stained with difficulty and staned smeans are an
unreliable means of identlfying it becatse Its characrerstic appearance b
lost when dried and stained. In tisue sectioms T palidum can be dem-
onstrated by means of sllver impregnation techniques.
Resstance,—Outude the body T palidum dies rapidly It » killed
by drying and u quickly destroyed by soap and water Imside the human
body the microorganom b unusually reustant to the protective mecha-
nisms of the body High body temperatures will kil T pallidum, but it is
unprobable that the treponemes are destroyed by temperatures which
are tolerated by human beings. Other mechanioms than the temperature
alone probably contribute to the vahse of fever therapy for syphilin. Ac
cordmg to Boak, Carpenter and Warren, testicular emulsions containing
T pallida are rendered nomunfections by an exposure of 5 hours at 39
C,3hounnat 40 C,2hours at4! C and 1 hour at 41.5 C. At ords-
nary temperatures outside of the body T pallida will survive In tisucx
and blood for varying periods up to 3 to 4 dayx. I have found motile trep-
onemes 1n carly syphilitic leslons of eadavers kept m an keebox for 48
hourx

Cultures~Cultures of virulent T palldum have not been grown
Noguchi m 1912 belicved that be had cultured virulent T pallida, but
his expermments have not been confirmed. Treponemes have been cultt
vated i artifical media by numerous investigators, but they have been
avirulent. Cultures of an avirulent treponeme, known as the Reter stram
are available for experimental purposes at the present time.

Habitat.—Normally T pallida are found only m human bengs.
Monkeys, rabbits, and South American Ilamas develop syphilite lexions
when inoculated with virulent treponemes. When injected wnto mats,
mice, and guinea pgy, T palhda Lve as harmlem parantes with
out causng lemont. The rabbst n waually employed for expenmenta
tion

Nichols stramn.—The Nichols strain of T pallidum was origmally iso-
lated from the spimnal fuid of a human baing with syphills and was n
Jected into rabbus. It has been preserved for over 20 yeans by the Inocula
ton of new generations of rabbits and has kst nonc of 1ty onglnal viru
Jence. The Nichols strain b now used in many parts of the world for ex
permmentation n syphila.

Life cyck,—Levaditl and others have suggested that T pallidum has
a [ife cycle with resting granular forms. The evidence for this suggestion



ETIOLOGY OF SYPHILIS 3

hat so far been unconvmeng, but further mvestigation of the Lie history
of T pallidum s needed.

Varlatons 1n strains.—Largely because of the fallure to culture vira
lent T pallida, we know nothing as yet about the variety of straine which
may cxut. We do not know whether or not the treponemes causing syph-
Ty vary m virulence, noc do we have any acientific cvidence that certaln
stnms of T p;mdumhne;:pmﬂnﬁ‘mhy(ormcdalthn,mchu
the central pervous system in human beings.

The need for further investigations of T pallidum s great. Since viro-
lent treponemes bave not been cultured on artificial media, further knowl-
edge about pomible variations in virulence might be gained by inoculat
ing rabints with 1nfected material from a variety of lesions m different
human belngs. The isolated strams could be preserved In the same man-
ner 1 the Nichols stram Yeans of observation of the many pomibly dif
ferent struns of treponemes moculated mto rabbits might add to cur
knowledge of vanation in vrulence.
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CHAPTER 2

A GENERAL DESCRIPTION OF THE
COURSE OF UNTREATED SYPHILIS

Iv order to appreciate and evaluate the mfluenee of treatment in syphilts,
one must finst understand the vanable coune of untreated syphiliic in-
fectioos.

MODE OF INTECTION

Because T pallida dwell habatually only in homan beings and cannot
thnve outude of the body syphilh i1 almost always contracted by the
direct transference of the microorganmms from one person to another
The contact of molst surfaces i necemary for infection, Usually the in-
fection s transmutted by sexual contact.

Infections have oceurred through contact with mucous or serous secre
tors containing treponemes. I once found T pallida 1n a chanere on the
shoulder of a man over 80 years of age. He acquired the Infection from
a young fant with congenital syphils by ecarrying the baby with 10 head
on hn bare shoulder He was undoubtedly mfected by the mucows du-
charges from the baby’s moath and nosc. Such Instances are extremely
rare. If syphils were as infections by ordmary contact as many people
think, most of the population would be infected. It is jmprobable that
syphilis » spread to any appreciable extent by dnninng glasses and eating
utenxile. Moxnt towels might be miectrous if used immediately after beng
rubbed over the momt sores of early syphilis, but there  no evidence that
many nfectrons are caused 1n ths manner Neverthles, in spite of the
fact that sy phills » wually acquired by inimate contact with the maist
surfaces of an infected individual, everyone with early lesons should be
cautious about uung toweb and drnking vesscls wed by others.

LOCAL PROPHYLAXIS
To acquure s philo, infectious materal must not only be transferred to
the surface of the skin or mucous I but the trep must
abo penctrate into the subjacent twucs. Once the microorgamsms have
4
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penetrated the mucous membrane or skin 1t 1 doubtful that local pro-
phylactic measures are of much valoe. Effickent tocal prophylaxis aima at
preventng the entrance of trepotiemes into the body Washing with soap
and water immediately after contact probably has more valuc than any
chemical appleation used an hour or more after exposure. Mechanical
prophylaxis with a condom can be cffectrve but docs not always prevent
infection.

ASYMPTOMATIC PERIOD OF EARLY SYPHILIS

After the T pallida have entered the body they begn to multiply
The rate at which they increase numerically depends on the mumber of
treponemes originally mvading the body and on other mdeterminate fac
tors such as the remstance of the host and postibly the land of tiwme
infected.

Rate of incresse of trep after infectd Mag Eagle, and
Flasxchman {ound that “on intracutaneown inoculation of rabbaty, the in-
cubatian penod of the primary laion of syphilis vared lmearly with the
sze of the moculum over & range of 2 to 200 000 treponema with an
average mcrement of four days for each ten-fold decrease in the number
of lated.” * A g that cach microorgamen divides
mto two, the authors condudcfmmthdr expertments that each trepo-
neme probably divides anee In about every 30 honn. This estimate of the
rate at which treponernes drvide in rabbits docs not take Into account pos-
sible vanations In the remstance of the host, nor 1 it offered a3 a scaen
tifically proved fact, but the evidence for the authors conclusions s based
on carefully conducted research, The experiments were don¢ under con-
trolled canditions, and a single known stram of T palidum (the Nichols
strain) was wsed for the moculation of rabbits. We know nothing about
the pomible variations m the straim of the syphilitic virus, but there can
be no queshiom that the mmmber of infecting mavorganiom & one im-
portant facter determming the rate of numerical ncrease of treponemes
in the human body and the kngth of the meubation period of primary
Lo, Other factor, such s the varnng virulence of the infecting micro-
orgamsms and the remstance of the bost, may abso significantly affect the
rate of increase of treponemes after infection.

Duration of asymptomatic pertod after infection—The ncubation
period of the chancre the primary loston o syphilis, is sald to Be between

AMaowuso , FLJ FEacik, FLj and FLoscruan R “The Minimal Infectiom

Teocalim of & Sk} and  Comskderation of Tu Rats
Multpleation In Vho, dm 7 S7ph, Goner & Few. Dis 23 1 1948,
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10 and 90 days. Thus, the ssymptomatic penod of early infection verles
widdly 1n duratfon among individuals who react to the mfection with the
development of a chancre. Unfortunately however some males and
many femala apparently acquire syphils without the development of 2
visible chancre, Usually the chancre appears In males within 3 or 4 weeks
after infection, but lem than 50 per cent of infected females have chancres
which are observed by cither the mfected mdviduabs or the examunmg
physicans. Most fermales react to the generalized Infection of syphilis
with secondary lemons, but thesc secondary lesons never appear before
the smxth week and m most cases not for 8 to 16 weeks after infection
Thus, many women have no observable Jewoms of early syphilis daring
the first 2 or 3 months after infection,

Treatment of gonorrhea with penteillin may prolong the asvmptomatic
early period of syphilis in patientis infected with both gomorrhea and syph-
ilm. To rule out syphilis in such patients, repeated phymcal exammations
and scrologic tests for syphills must be made over a perfod of 6 months.

Incidence of mfection without carly ledoms.—1In some cases syphils s
acquired without the appearance of any detectable eardy leskans, but the
{frequency of thus occurrence is unknowr. Histories taken from indviduals
with late syphilis are of little value in tho respect, mnce many patients
forget about their carly lemons or deliberately lie about them. In other
cases the lesioms may have been 80 insignificant and tranuent as to pam
unnotsced or to be utterly disregarded. That syphils may be acquired
without the appearance of demomtrable lesions for 3 or 4 months after
the development of poutive serologic tests for syphilis has been proved in
my own expentence, and in all probability the carly stages of syphila pas
urmoticed 10 from 15 to 30 per cent of infected individuals.

S y —The p perrod of early syphilis B not synony
mous with the incubation period of the chancre. In most males and in
lem then half of infected females, the early asymptomatic stage represents
the period between infectlon and the appearance of a chancre in a rela
tvely small number of males and & large number of females 1t represents
the penod between infection and the appesrance of sccondary leslons
In an unknown percentage of cases jt represents the penod between In-
fection and the develop of late fe of syphilis. The diag-
noals, bowever can be made in practcally all cases withm 4 to 12 weels
after infectton by means of poartive sesologic tests for syphils,

PRIMARY SYPHILIS
By defimtion, primary syphils is the stage of the doease durmeg which
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the Inttm] leslon of syphils (chancre) can be diagnased. In many cases
there i nothung characterntlc about a chancre, It may or may not be In-
durated. It usnally begms as a papule which becomes eroded and mout.
If T pallida have penctrated the mucowm membranes or sun at more than
ane site, mattiple chancres may develop and it » by no means unesal
to see multrple primary ledom of syphilis. Apart from the chancre, the
only other physical sgn of pnmary syphils & colargement of the reonal
fymph nodes

Incubation period of primary syphili.—As previouly noted, the Incu
bation period of the chanere I relatively long and vanes greatly m dif
ferent indrviduaks, depending fn part, on the mumber of infecting trepo-
nemes Chancres scldom appear ks than 2 weels or more than 8 weeln
after mfection The wrnl time nterval i 3 to 4 weeks after infection.
As serologne tests for syphilis rarcly become pantive until at least 4 weeks *
after mfection, the chancre often appears before the tests of the blood
scrum are postive. As a result, primary syphils may be diagnosed m the
scranegative phase, The diagnosh s made by demomtrating T pallidum
by dark field microscople examination.

Duration of primary syphilis.—The duration of prmary svphlis va
nes considerably depending on the size of the chancre and the amouwt
of induration present. In all cases, however chancres are sdlf-limited and
beal without treatment. The secondary lewons of syphifs generally de
velop before the chancre dimppeans, but occasionally the primary ledon
heals before secondary manifestations become evident. Thuw, the prmary
and secondary stages of syphilis may overlap or may be scparated by va-
nable penods of dme.

Infectiovsness of blood in primary syphilis—By the tune the chancre
has developed, the nfected imdrvidual alresdy has a blood-tream mfec
von, We do not know bow soon after infechon treponemes are in the
blood of human beings. Undoubtedly the tme vanes m different indi-
vidusls, but certainly the treponemes have entered the hlood stream be
fore any kesions appear Such evidence as we pow have suggests that the
appeaarance of the chancre marks the time when the blood h mast infec
tous. Apparently durlng the first few weekn of infection the treponemes
live and multiply in the blood and ymphatks. The theory m that the tis-
mn(tlmmcofhﬂtﬁimmumﬂdmdbythemndlngwmd
react with the formation of a chancre only after a pronounced Hood-
umminf:cthllmdc\ﬁopcd.&n,wbcthuofmtthuﬂxoryhmccg

Whb the Incremse n swsfthity of the newer Pasitive
wphlils are found enrfier thaw bn fevmer years o sologic s fox
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treponcmes do not remain long in the blood. Durmg the early part of the
primary stage, or before #t, the microorganisms leave the blood stream
and 1nvade the other tueas of the body The generalized invasion of the
body by T palhda usunlly resnlts in the development of ladans that char
acterze the sccondary stage of syphils.

SECONDARY SYPHILIS

Secondary syphilis 13 the designation for that stage of syphils durmg
which definite, generalized clmreal festations can be d rated.
The lemoms of secondary syphilis represent the mitial reactions of varous
trmucs of the body to T pallida carned to them by the blood and hym
phatics. The lemors contaln treponemes in large numbers, and ther
demonstration in skin and mucous-membrane lemons by dark field micro-
scoplc examnation is diagnostic. Thu fact, furthermore, is proaf of a pre
ceding blood-stream 1nfection. By the time secondary lemors appear the
blood-stream nf has greatly doinshed, and in all probability the
treponcmes remain mn the blood only long enough to be tramferred to
other rtes in the body This does not mean that the blood durmg the sec
ondary stage of syphils Is sterile, because treponemes are undoubtedly
sceded intermittently mto the blood stream from many fod of infection
dunng the stage.

Tiwues involved by secondary syphils and incubation perlod of
Iesiom.—No doubt all of the tsues m the body are invaded during the
carly stages of Infection, but demonstrable lesions of secondary syphils
do not occur in all tisues. Manifestations of secondary syphils may de-
velop at many different mtes, but the diagnoms is commonly made by the
presence of lemons 1n the skin or mucous membranes. As a rule, the ngm
and symptorns of secondary syphilis develop anywhere from 2 to 6
months after infection. In rare instances they may not be apparent for
more than 6 months after the onset of infection. The reasons for the wide
vamaton in the incubation penod of secondary lemons are unknown. As
previously noted, the rate of increase and datribution of treponemes after
infection vanes in different individuals, and It » abo pomible that the
time required for lemons to develop after treponemes bodge In the tiouces
varies in dufferent Indviduals, Both of the above factors, as well &8 un-
known immunologic processes, may play a pant in determinung the length
of the Incubation period of secondary lelom.

Secondary syphilis 1n the sexes.—It has been my experience that the
chinical mamfestatoms of secondary syphills are no las commeon in fe
males than 1n males. It b true, however that over many years sccondary
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syphils has been diagnosed more frequently in males than in fomala
Some aof the dmcrepancy in statstics as to the rddatve mcldence of sec
cndary lenoos m the two scxes may be duc to the fact that small genital
lenom are mare conspucoou In males than in females. Certainly the mani-
festntiom of sccondary syphilis do not differ apprecably m the sexes.

Varmtions in the severity of seonndary manlfestations.—No attempt
will be made In this chapter to decribe the varous secondary mamfesta-
tuoos that may occar As with prmary syphils, secondary syphils should
not be diagnosed by the clinjcal manifestations alone the dugnosis must
always be confirmed by dark-ficld demonstration of T pallida and by
positrve serologic tests for syphilie, Not only are the signs and symptoms of
secandary syphiln diverse, but they differ greatly in intemity The sug
gestion has been made that the more extentive and pranomced the reac
tlon of the akin during secondary syphiln, the more jmmunity is developed
to late manlfestations of the dmease, apecally in the central nervom sy~
tem. In other words, marked secondary reactions of the skin are believed
by many observens to result In an ncressed ability of ectodermal tuues
to raist the miecton, This obeervation does not hold true for all indh
viduals with flond secondary shn reactioms, but it may well have ngmfi-
cance. The early stages of syphifis represent a very mmpartant period m
the development of smmume changes in the bost.

Duration of secondary maniestations.—As o rule, the secondary
lesdons of syphils are pot destructive, and they heal without sear forma-
tion. Like the primary lexdom, sccondary manifestations are sclf-limited
and heal in varymg penods of time without treatment. Usually secondary
manifestations disappear within a few week or months, but occasionally
they permst for 3 long as a year or more. 1 once saw an untreated male
patient who stifl had dark field positrve secondary lestons 11 months after
be had first noticed a skin eruption. The history scemed to be rellable in
thi case, but there was no wiy of canfirming i, as no previom dugnostic
studics had been made. The patient had had 2 succesdon of leqans, start
lngmthgaunlmIoﬂmvcdbyngumﬁmdmxpﬁm,pamm,
and a sore throat. The 1km manifestations had healed when I saw him,
except for condylomata between the toes, which swarmed with T pallida.
He still had a sore throat and mucows patches in the throat 11 monthe
after the onaet of his eruption. This casc i not representative of relapemg
early syphilis but of a continuation of the clincal stage of sccondary mani.
festations, became the patwent had not been free of rymptoms at any time
since the onset of hs eruption.

Aumaneru{ha,lh.wnnwmmxed]nhlrdnp-udmdny
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syphils except in patients who had had insufficient treatment durmg the
early stages of the dhecase. I do not believe that relapses occur m the un-
treated stage of secondary syphilis. Durmg the untreated sccondary stage
}mummynpparpmgmmvdymdmmdtu,butthpmgrmc

1003 are pot evid of relapse but of a perustence of second-

ary syphilis

The termination of secondary syphilh n an immumologic pense.—
From a clinical pomt of view secondary syphils termunates when all dem-
onstrable secondary ladons have completdy diappeared. In an mmmu-
nologic sense, the secondary stage of syphils terminates only when the
body tmucs bave attained a permanent refractory state toward early
infectious lesfons.

Refractory state toward early syphilitic lesions—To understand the
foregong statement 1l 15 necessary to know that wathin 8 years after in
fection, untreated syphils produces tmmunolomic changes 1n the host
whick wuh rare exceptions are permansnt and make 1t smposnble for
the tisrues to react to subsequent infection with the development of early
syphilitsc lenons Thus after the immunologic changes have becoms es-
tablished regardless of whether or not the syphelis 15 subsequently cured
renfection may occur but u occurs withows the development of primary
or sscondary lessons On the other hand if the patient 15 treated befors
the ref 'y state i per Iy blished f or relapse is
usually followed by the decelopmaent of new aarly lesions

Time required for the development of refractery state—The penod
required for the attunment of the refractory state In untreated Indind-
uvals undoubtedly vanes greatly and may bo as long as 2 years in some
casas. In most individuabs parmanent y” to the redevebop
of early lenons probably occurs in much bess than 2 years, but one cannot
be certain in all cases that the refractory state b established by the tme
clinical mgns of secondary syphils can no longer be demonstrated.

My belief that the refractory state toward carly lesions is permanently
astablished within the finst 2 years of untreated infection b founded on the
following observatrons

Durning the past 10 years we have scen at Bellevie Hospital approxi-
mately 2,000 cases of infectious relapse or reinfection following some form
of previows treatment for carly syphuls. A review of the records reveals
that all but a few of this group (not more than 20) had primary or sec
ondary Ieors at the tme of thewr onginal treatment. In the few excep-
tioms, sccondary lessons had healed by the tmme the patients had thelr

onginal treatment but the tme of treatment wos still within 2 years
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fd]ow{ngicnfecﬁon.mfmthatthncfcwpnﬂmnhndmdukﬁdd
posttrve Jeslons at the tme of therr relapse or relnfechan proves that the
refractary state toward carly lenoms & not permanently etabluhed fn
some cases by the time the original secondary lesions heal but it » per
manently established within 2 yearn

Ameng many theunands of patents who had dark-field positive latons
when scen at Bellevoe Hospital during the past 10 yeam, all but one had
a fist infection or had a relapee or reinfection following treatment re-
carved within the first 2 years after the original infection. The cne excep-
hon was a colored male, 51 years of age, who was first treated 10 Atlanta,
Gu, 15 years after he acqmired a penile kesion. When syphilis was dug-
nosed, he already had ardiovascular mvolvement with aortc msuffi.
dency In Atlanta he recaved 80 mjections of amenical drugs and 123
mjechons of bamuth from 1935 to 1937 On hs return to New York
City he contmued to receve some treatment at Jocal dmics untl 1943
Negative scrologic tets for syphilm were reported m 1943 and 1944 fol-
lowmg bis probatlon from antuyphilite treatment, In Apell, 1945 hewas
admtted to Bellevue Hosprtal with a dark field pontive penile lexon, and
b serologic tests for syphilm had again become positive. Obwiomly be
had been remfected or supennfected and had responded with the devel-
opment of another chancre in spite of the fact that he had recetved no
antwyphiliic treatment for the fint 15 years of hs infecton. If the vast
maprity of infected mdividuals did not acquire a permanent refractory
satc townrd early lesions after 2 years of an intreated Infection, we would
have semm many maore Inetances such as the one described above
Such oheervations lead to the concleman that indrvidual who recewve
1o antsyphiliic treatment for 2 years followmg 1nfection, with extracr
dinarily rare exceptions, will never again react to the syphilitic virns with
carly dark-field pomtrve lestom, even though remfected or superinfected
with heterolog . The establish of the refractory state
docs not mean that patients who are cured after 2 yeans of infection are
mmune to syphils it only means that their tosues will no longer react
with the development of early lenons,

It ia important to understand the mmunologic changes which occr
durmg the early stages of syphils because the atabluhment of these
changes terminates what mught be called the acute phase of the infection.
Thereafter the rasporscs of the body timucs to the syphilitic viros are
quite different. During the first 4 to 10 weceks of the acute phase, ters
for syphilis of the blood serum become pasitive. By the time second-
ary lepons appear the scrologic tots have been postive in 100 per cent
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of the patients observed at Bellevue Hosprtal during the past 12 yean.
Thu is one of the very few rules in syphilis that, In my experience, has
had no exceptions, but, according to both Moore and Stokes, authentic
cases of secondary syphilis with negative serologic tests have occurred

INFECTIOUS RELAPSES

To discum infectious relapses of carly syphils, T will have to digrem
from the course of untreated syphilis, because early syphilis cannot be sald
to relapee except after treatment. As previously stated, the manifestations
of secondary syphlln do not necessarily appear simultaneonly The first
lexions to appear may be healing when new lemons at a different site are
formmg but the latter are not evidences of relapse  they are only a pro-
gramon of the sccondary manifestations. The reappearance of early dark
fidd positive lesions weeks or months after all previous early ladons have
healed o & genmne relapse or reinfection, but such lewons occur only m
patients who have been treated for early syphilis.

Causc of infections relapses.—Antlsyphilitic treatment which fafls to
cure carly syphihs destroys large numbers of treponemes, but a few sur
vive. Presumably the surviving organims have been injured by the ther
apy and are unable to multiply for varymg penods of time after treat
ment has been completed. The fact that mast of the treponemes have
been destroyed reduces the stimulus to the formatlon of reagin to a mink-
mum, with the result that quantitative scrologic tests for syphils follow
mg therapy drop rapidly In some cases the tests may even become nege
tive before the few surviving treponemes revive, multiply at a normal
rate, and are redisemunated by the blood and lymphatics, with the remlt
that reagin o again produced w large amounts, and the body teeues react
with early mfections lenons, VWe have no knowledge of the actual status
of the treponemes during the peniod between the completron of treatment
and a demonstrable relapse. By the time early lemoms of syphilis appear
the body has already developed some Immunalogic changes, but they are
not permanently established The killing of large numbers of treponemes
definrtely retards the production of a permanent refractory state toward
carly lestonu, and treatment which cures carly syphils prevents the devel-
opment of this immunalogk change. Such immunologic changes as may
have occurred prior to treatment of carly syphils rapidly diuppear un-
cured patients may relapse with infectious lestons, and cured patients will
unally react to renfections with the redevelop of carly lalons. We
do not know how long T pallida can remain in the body without divid-
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ing but it s most untikely that mfectious relapees have ever occurred 2
ynnormoﬂ_lftcrth:mmpknonoftrumtduﬂylyphﬂn we
know from cimical experience that most relapses occur between the third
and ninth months after intensive therapy At Bellevac Hosprtal we have
obecrved new infechous lenons in patients within 5 or 6 weeks after the
completion of therapy Dr Simeon Landy who hes examined most of
these patients and taken careful hetories from them, belicves that all of
them were reinfected. In his opiuon and mune, reinfections may occur
within & fow days after penicillin therapy of carly syphils with the subse-
quent development of kesfom, but, In our expencence, relapeses rarely ocour
before 8 weeks after treatment.

Tnfections relapses during or after the older types of prolonged ther
apy —Pror to the advent of rapid treatment of early syphill, infectiom
relapacs were frequently seen during the course of arregular treatment
with heavy metal and arenlcal drugs. Patients who failed to receive
treatment for several weeks or months and patrents who recelved very
amall doses of arsenical drugs often suffered repeated Infectiors relapsec
In some cases relapses recurred over as long a period a1 4 or 5 years. Be
cawme infectious relapses were pot uncommonly cbeerved up to 5 years
after Infection dunng Irregular treatment, most syphilologists in the part
taught that secondary syphite might relapee over & period of 4 to 5 yean.
Actually the delay in the develop of ths § il change be
yond 2 years was due to the interference of madequate and frregular
treatment. With the older methods of prolonged therapy patiens fre
quently lapwed from treatment, oaly to retarn when relapang carly lenons
appaared. After treatment had cawsed the lalons to diuappear the
patients again lapsed from regular therapy with further infectrous re
lapscs. Tha train of events 1n some cases contlnued for at kexst 4 tv §
yeans, provided patients had not Japsed from all therapy for at least 2
years, Another cause of Infectious relapse with the clder forms of treat
ment was the fear of reactions to amerucal drugs, with the resabt that
some patients were treated with very small doses. In such cascs relapses
occurred during the coune of regular treatment. Therefore, mregular or
inndcquatcu—uhnmtoluﬂyryphﬂhpmhngllhcpubdufmhping
infectrous lesions bong afier a permanent refractory state would have been
establithed without treatment.

Tofectlous relapees and rapid therapy —Similarly after rapid therapy
of carly syphilis, patients who fafled to be cared relapsed m varying per-
ods following treatment. Mest relapses after rapld treatment of carly
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syphilis have occurred between the third and ninth months after the com-
pktion of treatment. Some infectious relapses have undoubtedly occurred
dunng the second year after treatment, but, &3 previowly noted, I doabt
that such relapses can occur 2 years or mare after the completlon of ther
apy At prewent one cannot make a definite statement to this effect be
cause of the impamtbility of diffcrentiating in all cases between relapees
of early syphilu and reinfectons. In my expenence, the histories and clin-
1cal manifestations of patients who have developed new Infectious lemom
2 years or more after rapid treatment of early syphilis favor renfectson
rather than relapee.

Onc patient, stil under observation at Bellevuc Hospital, has been
given iapid treatment for dark-ficld pantrve carly syphils five tmes dur
ing the past 5 yearx. The dark ficld positive lesions may have been evi-
dences of relapse or remfection, but i cither case repeated courses of
treatment prevented the permanent acquntion of “immunity” to early
skm and mucows-membrane leadons, with the result that these timues con
tinued to respond to T palhda with early leddons.

SLROLOGIC RELAPSLS

Just a3 some mdividuals acqure syphilis without demonstrable carly
lenons, some indrviduals may relapee after unsucoessful therapy of eardy
syphils without apparent clinical mamfestatsons. In such cuses the re
lamse can be deternuned by quantitative serologic tests for syphulis. If the
titrated seralogic tests for syphilis have become negative or show a defimte
trend toward negativity and then reverse to paaitive or to much higher
titers and maintain these higher Jevels, the patient has had 2 serologlc
relapse and must be retrented. The absence of demonstrable lesons 1n such
cass docs not necemarily mean that the patients are not Infectlows by
scxual contact. Many of them undoubtedly are mfectious, even though
the examming phyncian falls to observe lesfons, 1 am convmeed that in
some cass women may harbor treponemes in the cervix or elsewhere 1n
the genital tract without having detectable Jesions. Similarly men ymay
have treponcmas in the semen dunng a relapee following treatment of
carly syphiln, even though no lesons are evident.

In somc cases & muc in the titer of the quanutauve serologic tests pres
cedes the appearance of a dimeal relapse after treatment of carly svph
i, If such a patlent 1 re treated inadequately for a serologic relapee, 2
sccond relapse with infectious lesioms may occur I have observed thi
phenamenon 1n & number of patients who were first re treated for &10-
logic relapsa and later for relapsa with dark field pomtive leslons.



COURSE OF UNTREATED SYPHILIS 15

DANGER OF EARLY INADEQUATE TREATMENT

‘The pomt to fix firmly 1 mind with respect to the somewhat confis-
ing phenomens of relapaing early syphils ks that Imdequate treatment
durmg the early stages of infechon Interferes with the production of per
manent “i ity” to the development of early ledons and probably
with that of other immune reactions m the host. As o result, patients may
have miections relapees and later may develop sencus late lesans of syph-
i, 1f the relapse was undetected. This fact explams the old dictum that
inadequate therapy of carly syphils may do more harm than good, and
aho explams why 1t b 50 camentul to keep paunts under oheervation
for long periods after treatment s completed.

FIG. 1 SUMBMARY OF DMMUNOLOGIC CHANGLS DURING LARLY
SYPHILIS

1 With Iy rare refractory sate toward early
lcd.m:huuhuﬂmd‘hth)nnd-nnnmmrdtmhﬂnkhﬂccﬂon
2 The w-cafled immemlty to the development of early kalons in no way

{mplles immunlty to T pellidum infections; it meam only that the body
thseucy will DO longer react to the syphllitic virat with early Infection
Lesions characteristic of the scute phase of syphife

Patients who are not cured by mpid treatment doring the early stages of
syphllls may elapec with infectloms lemons at amy thme wp to at lomxt 2
ymd:auummhnlhem}oﬂtymﬂrﬂlpﬁdurhglb:ﬁmya
If re-treatroent faibs o care the patient, subserpoent infections relapye may
occur after the re-trestment,

"

Patients who are curcd by rapld treatment during the early stages of
oyphills can be einfected t any tim  after treannent and may respond
with the developeent of pew chancres and/or lesons.

Relapsey after raphd trentment of early syplulls ean be detected {n some
casea ooly by quanticative serologic tests for wyphdlis

LATENT SYPHILIS

Now that the problem of relapmng early syphilis has been presented,
we again follow the course of untreated syphilis and consider the so-called
latent penod. Latent syphils b the J tic stage of the infe
diagnoged solely by the presence of pamtive tess for syphills m the blood
werum and by history However before this diagnosss 13 acceptable, in ad-
diton to the physical examinanon, & spral-fluld examination and X-ray
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or fluorcscopic cxammation of the heart and zorta must have been found
to be negative for syphils. If the spinal-fluld findings are aboormal, the
diagnoshs 15 not latent syphilis but asymptomatic neurosyphils. The dif
ferentlation of latent syphilis from asymptomatic neurosyphilis is impor
tant because the latter has a more seriows

By defmitlon, then, latency o a clinkeal term used to clasify that large
group of patients who arc sald to have syphilis because of pantive sero-
Jogic tests, or because of a past history of Infection Since some Individuals
have positrve serologic tests for syphills os & result of condrtions unrelated
to syphils (biclogic fahe positive tests) and other patients who have had
adequate therapy continue to have pasitive serologic tests for syphilis
long after the infection has been arrested it is apparent that the disgnosh
of latent syphiln can oaly be made after careful histories have been taken
and thorough physical Hons have been made. At present, how
ever we are concerned oaly with the pomible course of known untreated
syphilis, and particular problems of dlagnosts must awalt more detailed
consideration,

When docs hatency begin clhnically?—Clinleally the latent stage of
)y philis can be said to begn a3 s0on a3 the serologic tests for syphilis be-
come pantive m indiaduals who have no manifest lemons. In those who
have early letiom, the period of latency follows the disappesrance of the
lemoas, with the further proviso that the spinal fluid and cardlovascnlar
system are found normal on examinaton.

When doas Iatency begin imnmunologically?—Actually from an im.
munologic point of view latent syphilis begina only when patients have
developed a permanent ‘immunity” to the formation of early lealons, As
previowly noted, it i iImposible to know 1n all cases when this type of
“immunity” becomes firmly established. If one accepis 2 rather than 4
or 5 years as the outside lnnt {or the development of a refractory state
toward carly ledons in untrested individuals, latency in an immunologle
scnse, may not begin In some cases untll 2 years after Infectbon The ma-
jarity of mfected individuals who arc untreated probably enter the immu-
nologic statm of latency very soon after all sccondary lesions heve healed,
which umully occurs within the first year after infection.

Latency mnd the activity of Infection—The term latency as ueed
clmically does not refer to the activity of the syphilite infection since
the latter Is beyond chinfcal determunation. In fact, dunng the latent
stage there may or may not be active syphilitlc nflammatory focl In the
body Consequently it Is not correct to regard latent syphilis a2 a rela-
tively harmlem condition
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Moocre haa noted that many patients treated for latent sypbils volun-
teer the Information that treatment made them feel better and my own
observations have barne ths oat. In some cass the improved seme of
well-bemg was probably psyrhalogic, but m others it was undoubledly a
rasult of the speafic effects of therapy

Thu, it b cbrvious that we cannot predict the outcome of the latent in-
fecthion m an individual patient. We kmow thet individush vary enor
moualy In thelr ability to rest the infection. Some will develop mortal
organic disease, others will escape with inngnificant damage. Even in a
given Individual the reaction to T pallida undouabtedly vanes from time
tummdm'hghtmcy w:lhthcruxhlhutbm:m‘ybcpubdawhmb-

Y fodd are g or relatively static and other times when an
lcdv:lnd]rn@’mveinﬂammnkmuprucnt.hwﬂlbenhcwnhm
in the case of neurogyphilis we have farly accurate gmdes in the spinal
flmid to the actrvity of a syphiline process withm the central nervons sys-
tem, Unfortunately in latent syphils no such auds are available.

Outcome of Iatent syphilis—Latent syphilis may have ane of three dif
ferent oatcomes (1) It may perast a3 such throughout the life of the in-
fected Individual (2) It may resalt In the development of mgm and
symptoms of Iate syphils (3) it may terminate with the spantxnecns
cure of the nfection.

Tt o imposdble to give accorate statutics for these three pomdhle even-
tualities of untreated latent syphills. Moorc has estrmated that wntreated
mdviduals with latent syphilis have abaut anc chance in four of develop-
ing seriout organlc disease. Jordon and Dolce reparted on 169 patlents
with latent syphilis obeerved for 10 yeans ar more. They found that be
tween 20 and 25 per cent of thase “poordy treated” developed some late
complication. These estimates that about 25 per cent of untreated or
pootly treated individuals with Iatent syphilis progress to same sympto-
matc phase accord well with the estimate that from 60 to 70 per cent of
all untreated syphifitics will develop no diagnesable late manifestations of
the dwease apart from pastive serologle testy,

The estimate that from 60 to 70 per cent of umtreated syphilitlcs wil
develop no demonstrable late lesions Is made from a vanety of data none
of which afford sclentific proof on & sound statietical basis. By reviewing
lwcnlthnunndrcmtd:n(pnﬂ.mnwnhlnmtlyphﬂi,ifumdmm
only thos Individuals who probabs i hilia 22 relatively
pcopkhnhﬂdmhemmdundlh!:hlm:,cn:unradﬂyh:wd
the guess that from 60 to 70 per eent of untreated syphilithics remaln
asymptomatic,
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The nearest approach to a scientlfic expeniment based on the cbserva-
thon of a large group of indviduals diagnosed as being syphdlitic but de
liberately Jeft untreated i that reported by Bruusgaard. In the latter part
of the nmeteenth century and early part of the twenticth century Boeck
of Oalo deliberately refused to treat a large number of patients whom he
dugnosed as having syphils because he belicved the treatment then used
was worse than the discase. In 1929 Bruisgaard reported follow-up ob-
scrvations on all of Boeck s untreated patients who could be located. The
cbeervations cannot be said to meet the requiraments of stattical valid-
ity because the untreated indviduaby who were located probably do not
represcnt a truc sample of the entire group, Neverthelom, the figuras
given by Bruusgaard confirm the impremion given above—that from 60
to 70 per cent of untreated syphllitics never develop late manifestations of
the discase,

The aame figures are further supported by Rosahn s autcpey findings
on 380 syphillnex, 198 of whom never received treatment. Anatomic
lenons of syphilis were found in 38.9 per cent of the untreated mdividuals
and no keslons were found m 61 1 per cent.

Spontaneows cure of syphlfs.—How many Individuals achleve spon-
tancous curc of syphils without treatment cannot be determmed from
availahle data. In the scries reported by Brinagnard as high as 28 per
cent of the obscrved patlents apparently had spoatancous cures, a3 indi-
cated by negative serologic tests for syphils and normal phyncal exami-
natwes, However the orlginal diagnoses may have been 1n doubt m some
of these casex.

Difficulties of proving spoatancous curc of syphifs.—The fact that no
pathologic evidences of syphilis were found in 61 per cent of nntreated
syphilitics by Rosahn is, of course, not offered by him as proof that the
infection was cured m these cases, Treporiemes may well persist during
the peniod of latency in many Ind.widuahurdadvclyi.unowmnnpfo—

phytes. Chesney proposed thh possibility m his mc I
m Syphils, nndl!blhcmmiphmﬂ:leuplamuonforlomcofdlcph:-
nomena observed in the course of the duease. For example, I once saw
a patlent who developed tertiary syphilldes of the skan late in life. He died
soon after the akin Jenons had healed with antiryphilite treatment. The
pathologt reported no evidences of syphils at autopey except for the scars
of the healed skin lestom. Yet the man must have harbored treponemes
for mamy years, and one can scarcely believe that the therapy given for
hh late sken manifestations could have obscured all other pathologic evi-
dencas of the infection. The trepooemes must have been present for years,
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as rchatively harmbess parasttes. prior to the devdlopment of late tertiary
allergic lalons In the skn.

The fact that no syphifitic lonons were tound st autopsy in ths known
exae of late cartaneous syphils does not prove that all untreated infected
indivdmals harbor the syphifitic viras for lfe. Syphilis i an extracrdmar-
ity complex and vaned discase, and oot bs never jusnficd in making gen-
eralmations about It withowt abundant evidence, It may cven be true that
m:qphﬂﬂchfxﬂm:mcump]ﬁdymdhmdw&homlhnpyln
the of positive reactions for syphils of the blood
nummpcﬁmmofnrhpmﬁwmsdm.umwmhwomm
to sce later canmot be accrpied as proof of a continued Infection.

Infectiowmess of latent syphifie—As nearly as can be determined,
iatent syphilh & not infections in most cases, even by sexual contact, but
I am convinced that this Is by no means always true. A number of pa
tients at Bellevoc Hospital have given ss sources of infection Individuals
with latent syphifis. To be sure, one cannot trust the historles grven by
patients in all cases, but there could be fittle doubt of the accuracy of the
histares In some of the casaa. In 1937 four boys In thedr carly teens were
admitted to Bellevoc Hosptal with secondary syphiln. They all gave the
;me woman as the somee of ther infection and daimed that they had
had scxual expamres to po one che. The woman m question was found
and cxamined. She presented no lemors of syphilis and gave a history of
having discovered that she had positive serologic tests for syphiln 5 years
previoudly She had recaved about 10 injections of bemuth at that time.
Her serologic reactons were still strougly positve when exammed at Bel-
levue Hosptal, and the spmal finld was normal. She had no laions on the
externa] genitalis or cervir. Efforts were made to find T pallida in the
secretions from the mtact cervical canal without succem. She verified the
stones of the four boya and volunteered the belief that thekr first sexual
cxposures were with her The guestion was how she Infected the boys
when the had hatent syphilh of more than 5 years duration. As she was

prommcucut, perhaps she had been mfected with T pallida
numerous tmes after her onginal mfection, and treponcmes may have
Tived for varying lengths of time In the cervical canal or gennal tract
without capamg perceptible lestons Instances mich as this are diffienlt
to explain otherwe, but one cannol deny the possibility that latent syph-
flls & infections m some cascs, even though we cannot explain how it it
infectlow. In the case of males it has long been suggested that the semen
of late syphilitics might contaln T pallda. hemp failed to find trepo-
nemes in 100 specrmem of semen of males with late syphills, bat this
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"The nearest approach to a saentific experiment based on the observa-
tlon of a large group of ndrviduab diagnosed as beng syphilitic but de
liberately left nntreated m that reparted by Bruusgaard. In the latter part
of the nmeteenth century and early part of the twentieth century Boeck
of Oalo deliberately refused to treat a large number of patents whom he
diagnosed as having syphils becanse he bebieved the treatment then used
was worse than the disease. In 1929 Bruwsgaard reported {ollow up ob-
scrvatians on all of Boeck s untreated patints who could be located. The
observations cannot be said to mect the requiremnents of statistical valid-
ity because the untreated individuals who were located probably do not
represent & true sample of the entire group. Nevertheless, the figures
given by Bruwagaard confirm the Impreson given above—that from 60
to 70 per cent of untreated syphiliies never develop late manifestations of
the discare,

The same figures are further supported by Rosahn s autcpey findings
on 380 syphilitia, 198 of whom never recaved treatment. Anatomxc
lexsons of syphilis were found in 38.9 per cent of the untreated mdividuals
and no ledans were found m 61 1 per cent.

Spontaneom cure of syphifs.—How many mdividuals achieve spoo-
tancows cure of syphilis without treatment cannot be determmed {from
availahle data. In the series reported by Bruwsgaard as high as 28 per
cent of the ohwerved patients apparently had spontaneous cures, as Indi-
cated by negative serologic tests for syphilis and normal physical exam:-
nations. However the orlginal diagnoses may have been In doubt in some
of thase cases

Drdficulties of proviog sp cure of syphifis.—The fact that no
plﬂlolog‘kﬂldmmufly'phmlwmfmmdinﬁlpcrcmtufunmltd
syphilitics by Rasahn B, of course, not offered by him ss proof that the
Infecton was cured in these cascs. Treponema may well persist during
the penod of latency in many Indlviduals as relatively in npio-
phytes. Chemey proposed thn posibility m his monograph on “Immunity
in Syphilia,” and 1t » the most plausible explanation for some of the phe
nomena observed In the course of the dnease. For example, 1 once |v
a patient who developed tertiary syphulides of the sk late In Lfe. He dled
s00n after the skin lewons had bealed with antisyphilitic treatment. The
pathologst reported no evidences of syphils at autopey except for the scars
of the healed akom leslons. Yet this man must have harbared treponemes
for many year, and one can scarcely belicve that the therapy given for
b late skin mamfestations could have obscured all other pathologic evi-
dences of the miection. The treponemes must have been present for years,
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tral nervous system can be detected by spinal fluld stody in the alwence
c‘n]lngmlndrymptmofcmtﬂlnc\mn-lyﬂcmm\dvanm Such
precate tests are not available for subclmnical syphiline lenoms of other
mmu,mththcmuhttn:mlnﬂxmmaunyfmnmydudcdﬂwdun
untll suffiomt damage has ocared to produce dagnonable sigre on
physical or X-ray cxammatwons. Clearly spal-flud tests afford a unique
opportunity to study the course of syphilis in at least cne mportant sy
tem of the body

Significance of spinal-fuld embuations.—Expenence has proved
that the sprml flusd reflects the activity of syphiline Inflammatory proc
cwas m the central nervom system with amazing mecuracy Dr Bernhard
Dattner who ssmted Wagner Jauregg m Vienna with the carliest trals
of malana treatment of general parces, first pownted oot the full smphea
toms of thus etatement. Since 1938 Dattner has continued hh study of
neurosyphilis at Bellevoe Hospltal, and I have worked m close amociation
with him. As 2 result, I have been convineed of the accurecy of his con-
clusion that the activity of a syphilitic inflammatory process m the cen-
tral nervom system b cdearly and conmstently dememstrated by spinal-
find tests. Execptions to tha rale may be found, but they are rare. As
will be shown in subsequent chapters, followlng antisyphiltic treatment,
werologic texts for syphills, unkes done quanttatively give no mformatan
about the activity of a syphilitic proces splnal-lind exammatiom, an
the other hand, tell m a great deal about the sctrty of a syphilitic proc
e 1 the central nervous systern.

Oumirt of syphilitic mftammations of contral nervons system—1t &
genenally acknowledged that in mtreated ayphiln, i the spinal fluld &
normal 4 or 5 years after infection, it will not become sbnormal becamse
of syphilh. My own mpresion i that in most mtreated cases the spiml
fludd will reveal the presence of neurosyphilis by the end of 2 years of not
&t afl. As with relapung secondary syphiln, the period of 2 yeans may be
extended to 4 or 5 m patents who receive nregular and Inadeguate ther
apy during the first 2 years of infecthon. In other words, In many un-
treated Indmduals the central nervous system establuhes & permanent
immunity to syphils dunng the fint 2 years of miection. Inadequste ther-
apy ean miterfere with the producton of thn immuntty and prolong the
penod curing which it b establahied. But n all cases, with posible rare
cm:pﬁmx,-normnlspmalﬂuidS)un-ﬂah\f:cdonmampammmt
mmmunity to neorosyphifs. Ths, patents with normm! splnal-laid tests
IulyphﬂnQofS)wllIm‘mfuﬁhndamtmqmmmpemcdlplmLﬁmd
examinations to rule out prurosyphilis, but those Individals who have
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aboormal spinal-fluid tests for syphills 4 or 5 years after infection will fn
most cases continue to have syphils of the central nervous system unless
they recelve proper treatment.

Duration of asymptomatic period.—In spite of the fact that neuro-
syphils beglns its course dunng the early yeans of Infection, Individuals
with positive spmal flud findings for syphihs may remam ssympto-
matic for many years. The vast majoesty of infected indrviduals who de-
vedop ueurosyphifis pass through a period when the oy evidences of
central-nervoussystem involvement are the abnormal spmal flud find-
1ngs. As with all syphilis, the duration of the ssymptomatic penod of
neurosyphils vanes greatly in different individuaks. Jn many cases more
than 20 years may elapse before the patient sceks medreal amistance for
the symp: of central-nen ystem syphilis, and even then the dag
noms may be obscure and may be muwed for the lack of spial fluld ex
aminations. In such cases, had the spinal fluld been examined at any
time after the fist few yram of wnfection, the central-nervous-system in-
volvernent could have been detected in 1ts asymptomatic phase. Neuro-
syphils can be dingnosed carlier and mare accurately than can syphils of
the cardiovascular system and late syphilis of the mternal viscera,

LATE SYMPTOMATIC SYPHILIS

The late lesons of syphilis difTer from those of the primary and secondary
stages in two important ropects (1) late lesions are dastructive and
(2) they are chronic. They represent a very different immunologsc re-
spome to the syphilic ving than do early lewons. In gencral, the late
manfestations of syphils are caused by two different types of mflamma-
tory raponse (1} foa of chrons, diffuse, granulomatous inflammation
(2) explomve allergic reactioms resultmg in granulomas known as
gummas.

Hmtologically both types of inflammation present & similar picture,
with the difference that many gummas are dicrete, tumorlike mases
which may be mcroscopic or macroscoprc in aze. Clmically the differ
e b the two resp 18 sufls Iy marked to rase numerous
questions about thar onxt and origm. But before discumung the clmcal
aspects of late symptomatc syphills, ft &5 well to know somcthing about
the pathology of late lesions,

PATHOLOGY
‘The histologic pecture of late syphiliuc kesions s ewentlally that of any
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chrome iInflammation, viz, infiltration of tosues with maonoanclear cells,
pr:dcmmnt:lylymphnidintypcbutwithnmtoflhemoumudmedh
beang represented In varying degrees, The presence of plasma. cells s e
peclally characterntsc of syphiln, as arc mereased vasculanty and perk
vascular infiltration or enffing of gmall blood vemels with mononudicar
cells, Giant cells are commonly found 1n gummas, but they are not always
found in pathologic sections of timues. As & matter of fact,
other agents than T pallidum may cause chronke inflammatory changes
sanilar to those seen In syphils. Foreign bodies can produce inflammatory
reactions mmilar to those of gummay, Certam viros {nfections and chronre
potsarung with toxic agents such as ameme can produce cellular mAltra-
ticms m the brain and other tuues smilar to those of syphilis. Conse
quently it &s unfair to expect = pathologist 1n all cases to make a definite
diagnosis of syphils from the hiwologic changes observed In tomeue sections
In my expenence, 1t B pot ahvays possible for pathologitts to do more
than repart chromic inflammatory tmsue when examining biopsies of
lesions which were unquestionably syphilitic fudging from the response
to antsyphilitlc therapy In such cases w therapeutic test with antwyph
{lrtic treatment s more helpful than a pathologic report.

In most cases at post-ooTiem exarmnatron, the pathologic changes due
to syphils can be fairly accurately identified, because syphils » by far
the commanest cause of chronic speafic inflammaton apart from tober
culoahs, the pathology of which o wually mare speafic than that of
syphilis. Also acld-fast bacilh are, a5 a rule, more casily demonstrated in
tuberculons tmues than are treponemes in late syphilitic ketions. In certain
tmeucs, such a3 the sorta and banes, syphilis causes changes 5o character
inc and uruque that the diagnons can be made with reasonable asurance
by pathologuts, but not Infrequently m other timnes the etidlogy of the
changes obsernved may be con dal. Most pathol , however are
convinced that a preponderance of small round cells and plarma cells
together with an overproductson of fibrous tmuc and increased vascularity
make the diagnosts of syphiln reasonably certaln

Warthm, m numerom reports, maintamed that syphilis produces wide-
spread infury and cellular mfittratfon in many organs, and that ths b
generally overlooked. He found areas of fibroms and old scars infiltrated
with plasma and lymphaid cells at many different sites. With astonuhing
frequency he was able to demorstrate treponemes in stamed sections of
thencs showmg chrome infl ion. Other pathologlsts have been more
lkzphcxlnbomdhgnmingq-philumpuddopcmcmncm,mdthcy
have been unable to find treponemes with the frequency that Warthin
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found them. Thus, in spite of the enormous amount of syphilitic material
which has been available to pathologwts over a period of many yean,
syphilis, on occaslon, still contmues to evade absolute 1dentification even
with biopnes and post mortem examinatiom.

For the inquiring mind, no common dmeasc Is 50 exaspernting and at
the same time 80 fascinating as syphils because of 1ts ability to simalate
s0 many other conditions even at post-mortem examination. No other
common diseasc s 50 eluurve or 30 rephete with controversal problems.
Because of its exquisite chronicity dunng the long coune of infection
numerous other pathologic conditima may be supenmposed on syphils.
It follows that in doubtful cases both syphilologits and pathologrsts should
have at thesr daposal the most exacting case histonies before cancluding
that syphilis bs the sole came of the pathologlc proceses noted

CLINICAL ASFECTS OF LATE SYMPTOMATIQ SYPHILIS

As a general ruke, overt mamfestations of late syphils do not appear
until some 10 years after infection Many exceptions to this rule occur
but in the majonty of patients late syphilitic lealons are diagnased between
the tenth and thirtieth years after Infection.

The scarch for explanatom of the long delay in the appearance of
htcmnnﬁmnﬂmulu&mlumthcfmd.ngbutrtﬂlobnm field of

dengnated as allergy It should be clearly under
stood, however that labeling phenomena does not explain them. At
praent no field of medical rescarch offers more complex and divernfied
probleams than that of allergy The mechaniam underlying the alterations
of tmuc sensitrvity to a great vanety of antigens 1 atill not clearly known,
and the prnaples underlying & host of vaned reactios designated as
allergre do not yet explamn all of the phenomena observed.

In this section on the clinical aspects of late symptomatic syphilis my
purpase 1 lows to discuss details of diagnoss than to present the problams
created by the great variety of the phenomena. To undemstand the prob-
lems, even if we cannot explaln all of the observed phenomena, we
must know In general the typa of late syphilitic reactiom which
may occur and what tiwues are mast Lkely to be involved by late
syphiliy

As previowly noted the late lesions of svphils can be divided into two
groups (1) chronic diffuse inflammations and (2) gummas. The typical
examples of chronk diffwse inflammation occur In the central nervous
system and aorta We know from spmak-flind exanunations that the in-

flammatory changes In the central nervous syitem begin during the early
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years of Infection, and, from the cvid of th ds of the
nmcnpmblbhtmcolryphﬁho‘th:mrtn,buttympmn-mymt
become apparent In erther case for many years after mfection. A gumma,
on the other hand, has & sudden opsct, wnally late in the course of the
discase, and 1t may or may not produce symptams at its crwet. The typical
gumma s & discrete granuloma which vatis m aze from a microscopic
wmit to a large tumor

In addition to the typical discrete gumma, latc gummatons infilltrations
may develop whxch arc gmilar to the chronic diffuse Inflammation ob-
served m the central nervous system and aorta  they are mually induded
with gummas because, in most cases, they apparently have & sndden
onet like that of the discrete gumma. Whether or not late syphilis cames
2 continuous low-grade chronic inflammation from the eady years of
mfecton in tisocs other than the vascolar and central nervous systems i
difficult to d To mventigate thls problem further let vt examine
the general ch mtics of g and 3

GUMMAS

Even when the hustologic picture s not abealutely specific, a typeal
gumma can vrally be recognized by pathologista becanse of its discrete
character Durmg life, when a gumms can be seen or palpated, the
nature of the lesion b oanlly snspected if the pauent is known to have
ayphllis. A typical gumma of tho skin starts as & swelling which rapidly
breaks down to form an ulcer The same bs true of a gumma of the tasues
of the nose and throat, and of the internal organs which have a lamen,
such a3 the eaophagu, stomach, and bladder In organs sach as the liver
and testes, o gumma farms & soall or large tumor As a rule, the clinkeal
pcture of & gumma b not path jc, and the di is muet fre
quently be established by means of logic texts and a thermpeutic test.
If the lemon responds to antisyphilitlc treatment, the syphilitic etialogy ts
uvrually considered extablahed.

Diffose gummatons {nfiliration has & similar histologle picture to that
of a discrete gumma, but, cdmically it presents a diferent appearance,
In the akin the more diffuse infiltrations canse leslons kmown as nodnlo-
uleeratrve syphilides, which consist of nodules which may or may not
ulcerate, and which wsmally occur in groups having an arcuate or poly-
cyclic configuration. Al tertlary syphilides of the skin arc destructive and
beal with scar formatlon. They are chronic and may heal spontaneously

lnthccmn-:ofmumh:,un!ytohntntwhdarhnkmintbendg:
of the healed areas,

g
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The two types of cutancous gummatous reactions apparently have thelr
analogue In most other twues of the body Dmcrete gummes of the
mucous membranes o bones of the nose, mouth, and throat produce
ulcers. Perforating ulcers of the nasal septum and bard and soft palate
arc not mfrequent in late syphilis. The more diffise type of infiltration
causes swelling of the tssucs, with or without superficial ulcenation. In
the bones dserete gummas produce Jocalized areas of bone destruction
(syphilitic osteomyelithy) while the more duffise type of infiltration cames
probferative changes with increased denuty of the Involved bone. Both
destructive and productive changes may occur in the same bone. In the
stomach 2 dncrete gumma forms an ulcer simulating the ardinary peptic
ulcer while the diffuse type of Infiltranon may invelve large arcas of the
stomach wall, especually in the midgastne and prepyloric areas. Similar
tusue reactions of late syphilis could be described m most of the argans
except the intestines and ovarles which app ly escape d rable
syphilitic lesions entaely It 19 not my intentron m this chapter to describe
the late manifestations of syphilis in detall. At present we are interested
only In the general features of the lestons, and opecally in when and
why they begin,

When do gummss occur after infection?—I have pot seen gummas
dunng the first 2 years of a syphilitc Infecton. Occasonally dunng the
carly yean, apeoally of irregularly or inadequately treated  syphilis,
lemons of the skan are seen winch are borderiine m appearance betwemn
secondary and tertury lalom (precoclous tertrarism) Such lemons are
nodalar and may oceur in groups, but they are not 5o destructive as true
tertiary syphilides. In most cases gummas occur after 3 yeans of infectson,
and, in my cxpenence, they are most frequently seen from the tenth to
the thirtieth years after mfection.

Gummas and allergy —The relatively sudden explosive omset of
gummas years after Infection together with the small number of trepo-
nemas found m them are reasonable evidence that gummas are doc to
altered reactions of traues senntized to the syphilide virus, If further con-
firmation 13 desired, the reader  referred to the experiments of Finger
and Landstemer who Injected T pallida into the skin of human bemngs
who already had tertary skm lestoms, with the result that 13 of 15 mde
viduab inoculated responded with the develog of skun
lenons.

Treponemata pallida have never been found by dark field examination
of the serum taken from gummas of the slin or mucous membrana, and
they are found with great difficulty m stained sections of gummatous
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tiwnes. It 18 amumed, therefore, that the affected tmwues reacted syddenty
and violently to the presence of a very few treponemes.

Whether or not the treponemes caumng gummas have been present m
the affected tusues throughout the course of the miechon i unknown
To me it secms unlikely that treponemes remain in the skin, for example,
a3 imocnow paraxtes for yean, anly to have the akm become senstized
and react to thelr provence with & gurma. I think a more plausible ex
planation B that gummas arc the roult of mpact between senutized
tissues and treponemes which have recently reached these theues by way
of the blood stream or ymphata. Treponemata paliida are undoubtedly
tranderred by the blood and lymphatics from ooc mte of infection to
another site In the body during the long course of syphilis.

Does the diffmee type of gummatous infikration in tsoes other than
the aorts and central nervous system bave a spdden omset 2 & result
of semitization of affected tiemnes?—1 do pot believe that ths queston
has been matisfactorlly amswered. In my expenence, the climeal manifesta-
thons of late diffuse lenots of syphils in theues other than the sorta and
central pervous system have had a relatively sudden omset late In the
coune of the ditesse, dmilar to gummas. Except in the skin and accessible
mucons b it 8 usndly impowlble to determme from the clincal
mantestatiors alone when the Jemom of late syphiln actually begin. It
13, of course, pomible that a very low-grade, diffute, inflammatory reaction
may exxt for years before 1t ean be demonstrated dunng ife. This may be
true of the diffose syphiline lesions of bones and viscera, but theve & no
question that sudden exacerbations occur which produce demonstrable
lexdons and symptoms. From analogy with neurosyphilis, we might well
conchide that a demonstrable late syphiline asterts must bave actoally
warted during the carly yeam of mfection. On the other hand, from
analogy with latc cutaneous syphilides, even the productive tvpe of
ostetts may have a sudden cmsct as a result of altered senntmity of the
booe. 1 could cite numerons case historles which show s relatively sudden
onset of demonsimable late diffuse syphifitic inflammaton in body struc-
tures which had previousty appeared to be normal. To illustrate this point
I give the redevant facts of the following two cases

of the bones reveated marked pl outeith and p i1 of both
femmurs. She wax Loown to have had syphilss sinee the age of 22 and she had
rreeived antlyyphifitie treatment duning the early years of
the infection. At the sge of 58 3 years befoce the rudden onset of pain in her
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thighs, because of pelvic pun the had u roentgenogram of her pelvy, which
lndudcdtheuppcrthud:o(bothf:munNangmofundmmmttdn
that time, and the g revealed oo lithes of the upper
pomonofthzfcmun.}‘imyunhta X ray films thowed a marked pro-
du.cﬁveoﬂ:d’d:md peniostitls oft.hncnﬁm shafts of both femurs. Marked
occurred f ing the onsct of antlsyphilitic

P P

trestment.

Case 2. In 1937 a white male was sdmtted to Bellevae Hospital with the
chief complalnt of inability to retatn solid food for the past 1,4 years. Ha
gave a history of a penile ledon during World War I but he had never
recerved  anthyphilie treatment. Two years prior to his admision to
Bellevue Hospital because of gastric complatuts, he had a gastrointestinal
X ray series while attending the Out-patient Department of Bellevuc Her
pital The roentgenograms of the stomach and intestines at that time re
vealed no aboormaliies. On his admircon to the hosprtal 2 yrars later the
gustrcintestinal X rays showed marked narrowing of the prepylone portion
of the stomach and 8-bour retention of the barfum meal. The presumptive
dlagnoshs of the roentgenologists was scurhous carcinoma. In view of the potd-
ﬁvt-awlogicmubmforryphﬂhmdthcpnﬂm:hlnury he was given
antsyphilitie mth e of his P He
was oberved by a1 well as syphilologtsts during his rtay
i.nLbcbotphal,nndthcﬁnx]opmimofnﬂm!hn!hzh‘ddxﬁmcryphﬂhic
infiltration of the dustal third of the ttommch St years later his gustro-
intestmal serics still showed narrowing of the prepyloric porbon of the
stomnach a3 a resalt of scar thsue, but he had no retention of the barrum
menl, and he was entirely free of symptome,

The above cases demonstrate that mgns and symptoms of the diffime
type of inflammation may have a sudden onset very late in the coure of
infection. Whether or not the femurs in Case 1 and stomach in Case 2
had syphilitic foci far 30 and 20 ycans, rospectively without sigrs or
symptoms, canrot be determuned. It s probable, however that the reac
tions were similar in onsct to those of the more typlcal gumma.

CHRONIC DIFFUSE INFLAMMATION OF TIIL CARDIO-

V ASCULAR AND CENTRAL NLRVOUS SYSTLMS
Syphilitic Inflammations of the aorta and ceniral nervows mystem are
not only the most frequent manifestations of late syphilh, but they are
also the most serious. In both cases the inflammation begins dunng the
carly years of infection soon after the secondary stage b completed. Yet,
in both cases, clinical sgns and symptoms are not usually apparent for
at least 10 years after mfecuon 1 shall not discum the details of syphilis
of the cardiovascular and central nervous systems 1n this chapter but shall
touch on certain special features presented by Iate syphils in these systemy,
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By cardiovascular syphils we usually mean syphilis of the aorta and
aottic valves. Smgle or multiple gummas may rarely develop in the myo-
cardm, but most syphilitic beart dmease has Its ongin m the aorta. A
vasculitls or endarteritm 13 found m all late syphilitc lemom, mcluding
those m the wall of the aorta. But, for reasons unknown, syphilis of the
larger vemels, apart from the aorta o rclanvely rare. Hemrplega has
been cawed by vascular thromboses ar hemorrhages due to syphiline
vascular changes, and, very rarely gangrene has been reported a3 2 resalt
of syphils of onc of the medium-mzed permpheral veascls. Aneurysms
cauted by syphils of vemch other than the aotta are occasienally found,
but m the great majority of casea late syphilis of the vascular system af
fects only the aorta and the very small vesscls which are mvolved m all
syphilitlc inflammations,

Tha wall of the aorta is probably invaded by treponemes dunng the
early weeks of mfechon, but, #0 far as we know the chronle inflammatoey
reacton docs ot begn wntil after the secondary stage Maynard has re
ported a death due to syphiitic sortrzs and aorthc inmfficency within 2
years after nfectian, but such a case 1 30 rare that it must be casified
as & freak. In general syphilitic sortitls can rarely be dugnosed durmg
the firt 10 years of infection, but the available pathologic evidence indi-
cates that it begine dunng the first few yeam, 1 have seen typieal micro-
scopic ayphiliic infiltration of the wall of the aorta of a patient who died
from other camsea within 3 years after a syphilitic mfection. Reparts from
the large pathology clintes in Germany and Vienna abo suggest that syph-
it aortitis probably starts soo after the secondary stage of the dierse.
It appears, then that the diffose late syphilitle inflammaton of the aorta
bas an carly onsct and runs an exqumntely slow and chronic conrse,

In the exse of the central nervom system we have unquestioned evi-
dence from the spmal-flud cxaminations that late syphilitic nflamma-
tions (which vary markedly fn thelr manifestatiom) begin during the
aarly yeans of miechon. If spinal-fluld findmgx arc normal 4 or 5 years
after & ayphilitic infecton, we can be reasonably cortan that the eentral
nervous system has permanent fmamunity to the disease, Yet chinacal sngm
and symptoms of neurosyphilis arc infrequently observed durng the firt
10 years of mfecnon.

In sprte of the long delay of symptorm, the chronk diffose mfamma
tlon, which begm early In the course of late syphils, apparently repre
scnis & different type of theue seminvity to treponames than a gumma,
which has an explosive onset. Unlike the diffuse inflammation, & gumma
may develop in the central Dervous systom many years after infection.
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The mechanisum undeatying the different reactions s unknown To call
them different manifestations of allergy describes them rather than ex-
plaina them,

Obviously & gumma B a late reactron caused by a relatively recent
alteration of tssue senmtlvity or to a recent contact of sensitired thwue
with the T palhidum. The diffose inflammation which starts early In the
dnease 3 3 mamifestation of the reactson of thores which had madequate
resh 10 the T pallrdum from the b Ing Such how-
ever do not provide Innght into the mechanmm underlylng the reactioms.
Almeost every phenomenon caused by syphills has been attributed to al-
lergy because the mowt striking feature of syphils bs the changing reaction
of tmues, but this statement leaves the most important questions unan-
swered. It doe pot tell us how or why the tisues alter 1n serutivity nor
doas it explain the variety of pathologic manifestations which may de-
velop n some tisues. As will be shown In later chapters, such phenomena
as tabay domals, optic atrophy and interstitlal keratith present umqoe
pathologic procesmes 10 syphils which as yet have not been satisfactorily
explained. Factors other than allergy undoubtedly play a part In the var-
ows manifextations of late syphils. Neverthelem, in spite of hs Inadequacy
the concept of allergy cannot be dummeed in the attempt to understand
syphills of the cardiovascular and central nervous systerns.

Chironic diffuse mfammation and allergy —Although syphilis of the
aorta and central nervous system begins in the early years of Infection,
the signs and symptoms caused by the nvolvernent of these timues cannot
be explamed fully by regarding the inflammation as an exquintely slow
and gradual process which finally produces suffiaent damage to cause
clmical ngny and symptema, Rather we must think of the sy philitic proc
ca a3 & ienies of exacerbations and remmalons which may In some cases,
be the result of a varying seruitivity of the mvolved timues. T have scen an
sorta dilate markedly withm 1 year late in the course of mfection, and
exacerbations and remmmons of the symptoms of neurosyphils are not
uncemmon.

According to Urbach and Beerman,  the entire course of syphils may
be explained on the bass of allergy  and Urbach defines-allergy as “the
inclosive immunologic concept which must therefore embrace all man
ner of states, ranging from the mereased resistance to or tolerance of the

actron of pathogenctic agents, ¢c ly called immunity or anergy to
the hyp 1 due to of the organism (hyperergy) ™ *
U w«wn E and Bexasa  H  “The Present Statn of Immunity sud Allergy in

Syphlfs, 4m 7 S0k, G & bex Du 31192 1917
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As prevowly indicated, thes definition of allergy can be wed to describe
the course of syphilm, bat it does not explain it.

We know that the early kesions of syphilis represent 2 dufferent reaction
than do the Iate leslors, and the counse of late syphila s marked by vary
ing degrees of reaction. At least two factons munt be conndered in the at
tempt to understand the varying reactions in latc syphils (1) the sens-
dvityaflhctm:utoth:u-cpommd@) the virulence and number

present. Unquestionably body tmues vary from time to
um:inmm:vitytnmpmcmu,butnhnhomtbnthcurponcmu
may vary In virolence, and they certainly vary in number from time to
time. For example, In some casas of general paress the bam may be
swarming with trepanemes, while in other cases the T pallidum 1 found
with difficulty The mechankm underlying the tmuc reactions and the
rate of multiplication or death of treponemes is unknown.

Whatever the cause of the cxacerbations and remimons of symptoms
in chromue inflammations of the central nervous system may be, general
parcsis affords an excellent Tstraton of them. The onset of symptoms
of general paresis may be Insidious and gradual, or on occasions, daman
cally sudden. When marked mental deterforation apparently occurs over
night, 1t 1 difficult to believe that the symptoms were caused by a dowly
progresive mfammmation which finally mjared the bealn saffickently to
produce inmanity It s #till more dufficult to believe that the symptoms
were due to the gradnal infury of nerve twue when the patient improves
after antiyphilite treatment or has a remsdon without treatment. The
altered functioning of the nerve cdbs in such cases may be the result of
2 vanety of factors, but one of the factors may be a changing sensitivity
of the brain parenchyma to treponcmes.

The concepts of anergia and hyperergia are wseful in descrihing the
course of syplulis, because we know that the human body and T palida
can Hve together in relative peace, provided nothing disturbe the har
monious relationshrp. Probably marny factors, such as trauma and inter
current diseases, can alter the deferive mechanhm of the body but t
apparent that the body cells can be anergic or insennitive ta the syphiline
virus, oaly to become hypersensitrve at some tmen Allergy muost, of
couree, be mterpreted relatively In most allerglc diseascs the senuinity of
cells to & speaific antigen vares in degree from time to time. An explorve
reaction of hypersemitive timue accounts for marked exacerbations 1n the
course of numerous allergic dieases, c.g  bronchlal asthma. The con-
tributory canses of the exacerbations frequently cannot be identified no
doubt prychic a1 well as many types of physiologic disturbances have a
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part In determining the degree of hypersenusitivity or the Intenuty of the
reaction. Certalnly some of the manifestations of late syphilis fit well into
the category of phenomena which are commonly ealled allergic,

The removal of the specific antigen will stop allergic reactioms Bat
when the antigen remams in the body as in moet cascs of untreated syph-
ills, i appears that the conflict between senmthred timues and the syph-
fliic virs i not an afll-out battke but & senes of minor “blitzkriegs,
varying in mtemity and interspersed with penods of relatrve quiescence.
Durmg the penods of exacerbation the function of parenchymatous tw-
sues may be imparred, only to become normal agmin when the cacerba
tron subudes, or permanent dmability may result when irreparable dam-
age has occurred

Body fanction and structural damage in late syphili.—The prognosis
of late symptomatic syphilis, following adequate antuyphilitic treatment,
depends largely on the site and extent of permanent structural damage in
body timues. Antwyphilitic treatment destroys treponemes and so may
cause dramatic improvement of symptoms in cases where the syphilitic
virus interferas wath the function of trues. But killing treponemes will
not replace sear thsue with functioning parenchyms.

In genernl paresis, appropnate therapy frequently causes remarkable
mprovement of mental symptoms; even in the face of widespread atrophy
in the cerebral hembpheres, but If ial centers or path have been
destroyed  clmucal improvement cannot result from treatment dengned
to kil treponemes. Antisyphilitic treatment can stop the further progres
of pnmary optic atrophy but it cannot restore sight after the optic nenes
have been destroyed When the Lightning pains of tabes domsalis are due
to permanent demyelinzation of nerve roots, and scar tmuc develops,
efforta to kil trepanermes cannot climinate the paine, Nor can the destruc
ton of treponemas provide new aortic valves to patients wath aortic
Insufficlency

Therefore, in evaluating the results of antsyphilize trentment, we must
always keep m mind the dstinctlon between impaired function which
can be restored by removing the casative agents of Iflammations and
impaired function which » due to scar tsue. Unless thu distinction B
clearly recognized considerable confusion s certaln to arbe in our efforts
to determune the effectrvenen of therapy for late symptomatie syphilis.

INTT.CTIOUSNTSS OF LATE SYMPTOMATIC SYPIILIS

The same comments made regarding the miectiormen of latent syph-
iTis apply 10 late symptomatie syphllis. In general the longer the duration



COURSE OF UNTREATED SYPHILIS 33

of the doease, the less infections It is. Late syphilides of the skin are not
contagious even by clase contact. But we have no ¢ertain means of prov
ing who » and who i not infectious scxually dunng the late stages of
syphil. The inddence of infections contracted from Individuals with
late syphils b probably low but one cannot categoncally deny the poan
bildy that untreated late syphills may rardy be infectiows by sexoal
contact.

Similarly the blood during late syphills 4 probably not tnfections most
of the tme. Certalnly the treponemies do not remam long in the blood,
but they can be seeded into the blood stream from time to time and are
%0 transferred from one mte in the body to anotha Thus, it o impossible
to know at any given time whether ar not the blood b sterile In untreated
Individnals during the late stages of mfection.

SYPHILOFHOBIA

The stary of mntreated syphils 13 not complete without some reference to
the occamonal unfortunate mdividuals who are obscssed with the belief
that they have syphiln in spite of the fact that laboratory tests and phys-
cal examinatiom are completely negative for the disease. Such patients
praent an extremely difficult problem. They will go from phyddan to
phymcan m search of treatment for their imaginary Infectxm If thar
demands for therapy are granted, they are not satufied and wih more
injettions or a different type of therapy Invariably they read everything
that comes to thelr attention about syphilis, oftenttmes gaimng thar
knowledge from standard textbooks. The more they read the more con-
vinced they arc that they have the dmease. Every ache and paun h
ascribed to syphili, and they will quote autherities to prove that negative
serologic texts for ayphilia do not always mean the absence of an infection.
Treating such mdividushs for syphilis s unquestionably a mistake because
such therapy probably Ifica thar obsemjon. These penans should
be treated by the peychuatrot rather than the syphilologht.
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CHAPTLR 3

IMMUNOLOGY OF SYPHILIS

In the preceding chapter the mmunologic changes occurring during the
couarsc of untreated syphilis In man were presented. This chapter b writ
ten to summarize briefly the present knowledge of immurmity in syphils
13 obeerved in man and experimental animals,

REFRACTORY STATE TOWARD EARLY LESTIONS IN MAN

It has long been establohed that by the time & chancre has developed,

lation with a few trep at any time durmg the course of
untreated syphifis will not result in the development of a new chancre.
Thm knowledge was gamed In the nineteenth century when many pa-
tients recerved lations with homologous infechiows material a3
well as inoculations with heterologous treponemes. Mauriac, in 1888
summarkzed the observations at that time as fcllows

1 Remoculation (with the development of a chancre) & pomible be-
fore the appearance of the chancre and during the first incubation,
at least up to the twenty-sccond day of this penod.

2. It is no longer pomible wiren the chancre begums to develop

3 During the entire evolution of the chancre, the immunity i an
accomplubed fact.

4 This immunity permsts in the sccondary period to the same extent
as in the primary

5 Onec finds It abo in tertury syphuls, and even In old syphilitic pa
tients many years after the disappearance of every fost leman.

6 In very exceptional matances reinoculatiors have been made with
succens, but without the characteristsc adenopathies or the cutane
oa, mucow, or other lasions which always accompany the truc
syphilitic chanere.

To the summary ghven by Maurfac we can now add the following

1 The refractory state which b present by the time a chancre devek
ops b not permancntly established until after the secondary stage of

3%
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the discase has been completed. In some cases it may not be per
manently established for more than 1 year after infection, but, with
very rare exceptions, It B always permanently established within
2 years after Infection in an untreated case.

2. Antsyphifitic treatment glven dunng the early stages of infection
interrupty the cstablshment of permanent “ymmunity” to early
Jalons. As a rault, following unsuccessful therapy patlents may
rclapee with infectoms lesions, and, followmg succemful therapy
paticnts may be renfected with the develop of primary
and/or secondary ledons.

Nchmhmudzhanh:r&rmorymtcwm:daﬂylcdomwnm

m ead of 1 y bat was depend: p of focd of

hi‘mm.H:bdkdehupaﬁmummdofryphﬂhnmyﬁmcdmmg

the counse of the disease would react to reinfection with new chancra or
sccandary lesions. His rejection of the term immumty for the refractoey
state was sound only in 20 far as the refractory state is proof of an alters
bon of the reaction of tisues to the T pallidum rather than evidence of
increased resistance to infection. In other words, when the refractory state
toward early Jexons 3 permanently established, the thsocs are no longer
capable of reactmg to T pallids with lesions characteristic of the acute
phase of the diseasc, but that does not necomarily mean sn incressed
abillty to reust T pallida. On the other hand, Nemer was mistaken in
belicymg that cure after the first 2 years of an untreated infectron would
terminste the refractory state toward early lemons 9o that remfection
would necesarily be followed by the development of early leslons. It Is
£ot truc that the best proof of cure of late syphils by the development of

2 chancre when the patient i reinfected with T pallida. Whether or not

A patient » cured of syphills 2 yeans or more following infection, ren-

fection with heterologous strains of treponernes will rarely be followed by

the development of carly lewom, but that does not prove that the trepo-
nemes were diled by the deferaive mechaniem of the host becamse asymp-
tematic supermfection or reinfection may occur

RETRACTORY STATE TOWARD EARLY LESIONS IN
RADBITS

In 1927 Chesey’s review of the experimental date regarding the time
required for the otabluhment of the refractacy state in rabbats showed
dnz“whcnthcnxcndmocu]aﬁcmhmrﬁtdombctmtwmtylnd
sixty days after the finst, the | of ful 1 [with
carly leslora] b 78.7 when the second moculation o performed between
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the mxticth and nineticth day of the discas, the pereentage falls to 114
and when it b carried ot more than ninety days after the fint, the per-
centage 11 5 ” # When heterologous stralm were used for reinoculation, &
higher percentage of remfections with the development of chancres re
sulted, but the expenmments of all mvertigators prove that the longer the
time after mfection whea rabbts are renoculated with heterologous
strains, the more certam 1 the establabhment of the refractory state.

The refractocy state, however 1 not evidence of absolute fmmunity to
reinfection in rabints. Thus, Brown and Pearce, Chesney and hemp, and
Amold, Mahoney and Cutler and others found that when rabbits were
cured of svphilis after 90 days of mfection, same could be reinfected with-
out the development of chancres but with demonstration of treponemes
in the lymph nodes. In spate of the fact that we have unsatisfactory cvi-
dence that absolute immunity to syphils s acquired m rabbats, the avail
able evidence Indicates that a true acquired immumity 1n the seme of
increased remstance to the infection actually occurs in rabbits.

Like human beings, rabbits vary m the degree of immunity acqulred
and the tmme when the refractory state i established. With due conaldera
ton for such vanations, Magnuson, Rosenau, and Clark have recently
confirmed and extended the findings of Chemcey and have shown that
the outcome of rdnoculation following onginal Infection In rabbits de
pends oo two vanables (1) the time at which the onginal infection »
treated and (?) the number of treponemes inoculated. By remoculating
rabbrts cured at vanous mtervals after the ongmal wnfection and by vary-
ing the number of treponemes 1n the inocula, thee investigators came
to the following conclugion

“Acquired immunity in expeimental syphils b a continuow proces
beginrung as carly as three weeks after the prmary moculation and fn
creaung m degree during the first six monthe™

In 1947 Amald, Mahoncy and Cutler reported on reinfections ob-
scrved in rabbits which were onginally treated with peneillin for latent
syphiln of 8 months duration. Remnoculation of the rabbnts 10 days after
the completion of therapy resulted in a symptormless Infection m 53 per
cent, and 47 per cent were protected by the defenabve factors produced
by the syphilitic infection

Cwxexx A M Imm uyin Syphific The Willlacw & Wilkins Company Balti-
more 1927

1Mus veo HJ Res v B ] andCLux, ] W {:hu"mhnrdbnr'-
opmcat and Degrre of Acqaired lmminnty In Experimaental t Syphils,  pap<t
presented at_ symposium held In W D G Apr 17 1947 under the uspicrs
of the Syphlln Stuch Bection of the Nat Institut of Health J Syph, Goner &
Vs, Dls 31 418 1548
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Such expermments prove beyond all doubt that rabints develop an in-
ereased remstance to mfection which varkes in degree in different animals.
From clinical observatiom of syphilis in human beings I belirve the above
statement s abo true of man.

SUPERINFECTION, REINFECTION AND RELAPSE

Became mdividirals vary in the time required to establish the refractory
state toward early leslons, It i Imposible to deny that syphilite supenn-
fechon may occur with the appearance of & chancre in the presence of an
already exstmg infection, Experimental symptomatic superinfection has
bcmwtdhhummbch\pnwdlnlnrxwuwhmhrg:numbmd

d m the | 1l but ]
tionhamdymclnnuunﬂyncquirtdmfccﬂnmlndinblpncﬁct
a0 absolute diagnoas of supermfection is rarely pomible. Maunac s sum-
mary of the ohwervations on the inoculation of syphilthes in the nme
teenth eentury mdicates that the symptomatic supeninfections noted were
atypxcal and vy rare. T have never seen 2 new chancre develop In an un-
treated syphilie, and I do not believe that symptomatic supeninfection,
H it occuns at all In the abnence of artificial inoculation with many trepo-
neme, s 2 problem which demands senows consideraten in dimeal

The distinction between infecthous relapees and reinfections, however
i of great practical concern. Following rapld treatment of early syphils,
the ahility to dtmgunh relnfections from relapsa would cnabk m@ to
dﬂmmlebctw:mtlzmccmmdfu‘lmo{thcthmpygnmUm

1y we have no well-astabluhed critera for determining refnfes
toms {n many casex.

With the advent of rapnd therapy of carly syphiha, the old aitena for
diagnosing reinfectians are no longer valld Ranfectlons followlng rapd
care of carly syphils can occur in the presence of positive serclogsc tests
for syphifis in both rabbits and man. At present I know of only one ahso-
lute criterion for reinfection. When & new chanere develops at a different
site from the enginal one, I believe that a diagnonis of reinfection must
be made. In such cases one mus be certain that the new lesion i actually
a chancre and not & secondary mamifestation. A relapac of early syphils
cn rault in a recurrence of the original chancre (the monorecidive)
Although monarecidives were not infrequently seen during inadequate
lndurtguhruatmcmvdlhwcdlyhjccwudun.hyphﬂhkdrup,
they are ormumual mamfatatiom of relapse after rapid treatment.

Unfortumately renfections may occur In some patinits treated for
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carly syphilis without the development of a chancre, and m such patients
we have no definite cnteria for dutingubhing between relapsss and rem-
fectons. Many women never have demoostrable chancres after ther o
gunal infectlon, and even more women undoubtedly do not have ob-
served chancres after ranfectron. In such cases secondary lemons are the
only ones noted by ather the patient or the examuming phynaan. Abo,
numerous men 1n all probability respond to rednfecton with the develop-
ment of sccondary lexons only When sccondary lemons are the first mane
festations of relapse or reinfection, we have no sclentific means of differ
entuating between ranfection and relapse and can do no more than form
an opmion bascd on the history of the patent. I bavo abways been reluct
ant to make chfferential diagnoscs between reinfections and relapses on
the basis of hitones, but with the pamage of years I am increasingly con-
vinced that we cannot afford to ignore hmtones in evaluatmg the reuls
of raprd treatment of early syphilin. When patients who have received
good rapid treatment of early syphiln later develop infectious legions and
gave historics of exposures to known infections cases of syphilis, the probs-
bility 15 that the lesions are duc to reinfections rather than relapses.

The problem of differentiating remfection from relapse will anse agan
1 later sections of this book. In this chapter I have attempted to state
the problem and to gve the known facts of 1ts immunalogic background.

REINFECTION AND RELAPSE FOLLOWING TREATMENT
OF LATE SYPHILIS
In late syphilts the problem of infectious lessons arises so seldom that ft
has little practical mgmificance. As noted 1n the previous chapter 1 have
scen a dark fidd pomtive kemon occur m only one patient after he was
treated for syphils late m the course of h Ifection. In all probability
bowever patlents treated after 2 years of Infection can subsequently be
ranfected without the occurrence of carly kemons, The diagnoshs m such
cases s difficult, but it can be suspected in well treated patients who have
had repeatedly negative serologle reactians for syphils over many moaths
and who later develop strongly pantrve tests with high reagin titers. In-
stances of such reversals of repeatedly negative serologic reactions to
strongly patrve reactions followmng treatment of late syphills are lnfre
quent, but they have been noted at Bellevue Hovpetal. It b also possible
that & new Infection may account for sistained marked increases in reagln
titers which have been relatively low following treatment of late syphilic
Such sustained rises 1n reagin titers must wally be interpreted as exther
relapsas or renfectlons.
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CONCLUSIONS

In both rabbits and man a syphilitic mfection & followed by vatylng
degrees of acquired immunity In some< cascs of syphilis 1n rabbits the im-
munity may be so complete that reinfection cannot occur but absolute
permanent mmmunity againgt an asymp 1¢ syphiliuc fection 1n
tnan hat not besn groved. ‘The establishiient of the refractory state to-
ward early lenons » evidence of an altered reactivity of tusucs to the T
palidum and not necemarily proof of increased rudstance to infechon.
The fact that Amnold, Mahoncy and Cutler found that 47 per cent of
rabbitx, remoculated with T pallida 10 days after probable cure of a
latent mfechon, faled to develop even an asympilomatic relnfection o
the bat proof of acquired defensive mechanisms in the bast.

When rabbits and human beings are treated for early scropositive syph-
ifia, before the refractory state toward carly lesions has become perma
nently established, reinfection may be followed by the development of
carly lenons before the serologic tosts for syphils bave become negative,
In other wards, syphllitle reagin docs not protect against renfection, nor
is there any known relationship between the amount of reagin in the blood
scrum and the degree of acquired mmumty After a permanent refrac
tory state toward early Jealons has been atablithed, syphills can be cured
by treatment, and renfection may be possible without the development
of eady lesions. In cases of untreated syphills, mdividuals vary greatly in
their ability to remst infection by T palidum and In the semmtivity of
thelr tumues to 1t. Furthermore, tn an Individusl case, the defensive mech
anmm against T palidum and the semitivity of timues to the microor
£ammm vary from ume to time during the course of a syphilitic infection.

I view of such observatons it m nat surpeinng that, 3o far it has been
impowible to indnce immunity to syphils by vecomes. Not only have
virent T pallida not been cultivated, but such mmaune reactons as take
place follwrmg a syphilite mfectson require from { to 6 months to de
volop m the rabbut in mam from 6 months to 2 years are usually required
belore even a permanent refractory state toward carly kawons  extab-
lished. Therefore, at the present time, the outlock for succemfol active im
munmation against syphifis is not very hopeful. Proloaged coarsa of vac
cmes wonld probably be necesary to produce immune reactiom, and
even then the existing evidence does not indicate that protection agaimt
hfctﬁmmﬂdbenhuhnctnthcmjoﬂtyu[cmhmlgh:bepm’ﬂc
to produce a refractocy state toward carly lemons by vacemes, were they
available, but as the esablishment of the refractory state represents the
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transition from the relatively benign acute phase to the more dangerom
chranle phase of the discase, attempts to use immunizing vaccines might
do more harm than good.
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CHAFPTER 4

INTERPRETATION OF QUANTITATIVE
SEROLOGIC TESTS FOR SYPHILIS

Tax interpretation of serologic tests for syphllis (STS) b of paramount
importance In the diagnoss of syphils and the follow up of treated pa
tents, and everyone concerned with the diseasc ahould know the scope
and himitations of these teste. STS are not procedures for identifymg the
syphilinc virus but for determining the presence of a substance called
reagin, which m presumably an antlbody The tests are all based on tech-
niques for :dentifying antibocies.

TYPES OF TESTS
The two types of STS are (1) complement fixation tests and (2) floccw-
lation or preapitation test.

The famihar Wasscrmann reaction i3 » complement fixation test based
on the obscrvation that complement 1 fixed by an antigen and its ant-
body Antibodies capable of hemolynng red blood cells when comple-
ment b present will fail to hemolyze the celbs in the absence of comple
ment. Thus, m syphills, if the anknown serum contains reagm (syphilitic
antibodses) 1t forms antigen-antibody complex that fixes the comple
ment  consequently no complement remains free for the hamolytic (-
dicator) svstern, and hemalyss doss not occur

Flocculation tests are based on the observation that reagin combines
with the “antigen” used 1n the tests to form vhible aggregates of finly
divided particles. Kahn Klme, Fagle, Hinton, Mazzini, and Rein-Bostak
flocculation tests arc the bot known In ths country

“Antigen.”"—The “antigen” wed In both the complement fixation and
flocculation tests is 2 lipod extract of dried beef heart. The fact that pos-
trve tats are usually speafic for syphilis suggests that Lipoid extracts of
animal tissucs, so far a3 laboratory procedures are concerned, have much
the same antigeme activity as trep Lab v tests for antibodi
however do not have the exactnes of chemical analyses, and reagin doct

4“
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ot have the umiform specificlty of most antibodics which can be identl-
ed In the laboratory

QUANTITATIVE §TS

Quantitative STS are done to determine, more or ks accurntely the
mt of reagin in s serum by testing serisl dilutons of the scrum, The
1paint titer s not an exact measurement of tha reagm, and, with the
techmques of the tests, varlations In end pomt titers may occur

the ame blood specimen when tests arc made with different reagents
different days. In spite of such varations fn end-polnt titers, quantita
STS, when repeated on the same patlent at intervals over a perod
months and years, afford reasonably sccurate and valuable infor

Varlous arbltrarly sclected plans of reportmg end-point titers of STS
wed at present. To avold confusion It is highly desirnhle that a single,
Horm method of reporting each type of test be adopted. At present
Juanttative Kahn texts 23 performed by the United States Public Health
service laboratories wre reported by the formula § = 4D in which § is
¢ potency of the serum in terms of umts and D ks the highest dilution
a definite preapitate. Thue, if a serum b positive in 1 4 dilo-
tion, and higher dllutions are negative, the report i 4 X 4 or 16 Kahn
unrtd if & serum b poutive in 1 8 dilution, and higher dilutions are nega
tive, the report s 4 X 8, or 32 Kahn units. For routine me the serurms
texted by the United States Public Health Service laboratones are diluted
scrially in doabling proportions, eg 12,14 18,1 16 1332, 1 64
ete. A serum grving a 4-phus reaction In the standard Kabm test and nega
tive reactions when diluted b reported as having a titer of 4 Kahn units
3-phus, 2 plos, and 1-plus standard Kahn tests are reported m1 3 2, and
1 Kahn units, respectrvely

I am indebted to Dr Charles R. Rein for the following description of
the technique of dilutmg scrume for quantitatve floceulation tests, His
sdvocacy of Harris' suggestion that positive tests be reported in terms of
thehighmd]luﬁougﬁngpcnuwmcdnm-wmmm:mhyduni-
vermal adoption.

Dilution.—The emplest of all methods of dilution i & twofold scrial
dilution which has been found to be applicable to the various types of
rerologic procedares. The serum dilutions may be prepared by plaang
1.0 ct of diluent in each of a sries of 6 to 10 tubes. To the first tube b
lddtdlﬂccn[lh:maﬂhlcdkmntmhl}mug‘hlymwdbydﬂw
mg it up in the pipet severul times, and then 1.0 cc of the muxture i
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cell hemalysin will prevent postive complement fixation reactoos in all
cases but, with one exception natural sheep<ell hemolysnn has not ac
counted for negative complement fixation tests for syphils In patients
with lngh Kahn titers at Bellevae Hospatal. The presence of eheep-cell
hemolysm 1n human serum can caslly be determined m the laboratory
In known cnses of syphili, there 13 as yet no explanatron for marked dif
ferences between complement fixation and flocenlation test titers. Soch
differences have been noted mare frequently in patients with late syphilis
than carly syphilm, but it 1 not unusual m the follow up of patients
trented for early syphilis to have one type of test become negative months
before the other There s no umformity in the dmcrepancies noted
the complement fixatson titer may remaun at higher levels than the
Kahn oter 1 some cases, or vice verm. Examples of the diffe
ences between the titers of the two tasts will be shown later m this
chapter

A diagnosn of syphils canmot be made on a single positive tost—In
patients with no other cvidence of syphils, it 1 never justifiable to male
a duiagnoms of syphilis on the baus of a single pasitive report of one type
of STS. Even if two tests of the same specimen of blood are pesitrve, an-
other spectmen ahould be tested before conardering treatment. Serologic
laboratories should be equipped to give quantitative resalts of at Jeast onc
type of test in all cases of posdtive STS.

BIOLOGIC TALSE POSITIVE STS

The greater oacs experience with tests of the hlood serum for syphils,
the more one i convinced of the dement of doubt involved in the dig-
noss of syphuls solely by means of pomtrve STS. Increasing discontent
with the scrologic diagnoas of syphils has bern manifested in the ltera
ture mnce World War H Obviously postive STS must always be cor
related with careful hutorles and physcal exanunations, But it sl re-
mains true, 1n spite of the nompeaficity of STS that we are dependent
on laboratory tests for the diagnoms of syphiln in many cascr Yaws,
pmta dacase, and begel, which are due to trepenemes smilar to the T
palidum, cause positive STS in a3 high a percentage of cases as docs
syphiln. The reagin demonstrated in these dicases i apparently identi-
cal with that caused by syphiln. The pouthe STS 1n such cases do not
belong in the rame category as brologic false poutise tests cawsed by other
conditions.

hoown conditions which may cause fabe posltive STS.—Dacars
which may cawe false poitive tests in vanying but still fauly hugh per
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centages of cases are leprosy malaria, lupus erythamatosos, typhus, infec
tom mononucleomm, rat-bite fever Weil s disease, and brucelloes. Other
condmnmwhkhmnynmhlx pondveSTSucnmJ]puxncunaﬂon,
1 um, upper resy y L
&nnxdnua:Tlhnagc,Dunn,lmiBmmkmponcdthlt%pamt
of 692 individuals wounded m battle bad pontive or doubtful STS. The
Bt of condinons accused of prodocng false poumtive STS grows each
year and no doubt it will continue to incresse with oar present senmtive
tests. With the exceptuon of the chronic disexses, most of the above condi-
tians cause transient false pamtive STS lasung ooly & few months, and
the rexgm titers arc vhnlly ow Among military scparatees followng
Warld War I, fabe pomtive STS were noted in numerous persons who
had no history oc evidence of syphiln. Rosenthal and Sobe reported that
oaly 5 per cent of 508 scparatees refarred to the New York City Depart
ment of Health becamse of pontive or doubtful STS proved to have
syphilis. Shaffer definmtely ruled out syphilis in 43 per cent of 150 military
xparatees with positive STS. Such reports emphaaize the necesdty for
great awton in making a diagnoos of syphills oo the basa of posltive
STB alone. In the absence of all other evidences of syphilm, patients with
posttive STS which mught be due to other conditioms shoold have re
peated quantitative STS for at Jeast several months before treatment is
conaidered.

Blologic falsee poutive STS of unknown canse—The most mumoying
and baffiing problem of diagnoss concerns the patent who has persist
catly postive STS, with normal physical findings, and no histary sug-
gextive of syphils or of other condmans which mght have caused fale
positive reactiom. To prove that repeated positive STS in sach cases are
Dot due to syphilis s indeed difficult, but undoubtedly thare are normal
individuals who have blologic false pomtive reactions which pemist for
years and perhaps for Bfe. The mumber of such casces is small yet for the
individual Invelved, biologic false pomtive STS may be a mmor tragedy
and this {3 especially true when it appears m premarital and prenatal
blood tests.

‘The history in sach cases i of great Importance and muost be checked
thoroughly Under the heading of “no history suggestive of syphilis,” I
wonld clamify any patient who falh into ono of the two followmg cate
gockx

1 No history of pouible carly lesiam; no scrm! exposures no evi-
dence of congenital syphilis, either from the patlent’s history or
from that of the parents and siblings
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2 No hmstory of possible early ladors no scxual exposures except to
known 1ndrviduals who have no history of syphils and who have
been exarmuned and found to have completety negative findings for
syphils, Including negatne STS

When the patient fits into onc of the above two categories, posithe
STS whether the end-point titers are high or low do not suffice to make
the diagnoms of syphilis, and, in the absence of any objective evidences of
the diease, T belicve that a diagnosus of false pomtve STS should be
made. Unfortunately occamonal patlents are scen who do not fit exactly
mto the above categores but still have pontive tests that are probably
false. In all such casas, quantitative STS should be repeated at monthly
or bimonthly intervals for at least 6 months. A spmal-fluid exammation
should always be done. If the spinal fluld » normal and the quantitatrve
tests remain at about the same levels (with due allowance for vanatiom
in titers caused by the variable senmtivity of the tests) a defite diag-
noss of syphils cannot be made, and the patient should be mformed of
that fact. Nevertheless, now that antuyphiliue treatment with penidllin
can be completed within 2 or 3 weeks, it is advisable to treat such patlents
for pomible syphilis to mnsure protection. If however quantitative 5TS,
taken at intervals for at least 1 year or more following therapy show no
downward trend and rematn at much the same levels as before treatment,
re treatment 1 not advmable, and the patient should be grven a statement
contamnmg the pertinent facts of the case with the conclusion that the
positne STS are probably biologk false positrve reactions. Marked di-
crepancres in doubtful cases between the complement fixation and floc
culation tests are suggestive of falie pomtive reactions, but they do not
rule out syphilis umilarly low end point titers do not necessarily ruk out
syphill, although titers of Jem than 4 should be regarded with great akep-
ticnm In the absence of confirmatory evidence of syphila.

Laboratory techniques for diferentiating between true and fabe pod-
trve STS.—Serologuts have made great efforts to distingush between
reagin produced by syphiliic infectson and reagn which 1 due to some
other condition As yet, no laboratory procedures for differentating be-
tween true and fabe positive STS have proved sufficlently rehable for
general adoption. The most promising research on tins problem has been
done by Neurath at Duke Univernty For details of the attempted differ
entiatian between true and fabie ponitive STS, the reader 1s referred to the
publications of Neurath and his cowarkers. The findings of Nenrath and
hb coworkers are of suffickent importance to demand further Invatigation
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and trial. It o devoutly hoped that practical means of distingulhing be
tween truc and fabse posdtive STS will be farthcoming

REAGIN IN BLOOD SERUM

Reagm » contamed in the globulm fractions of the serom and has at
least some properties of an antibody So far as s known, however it does
not confer mmmunity against syphilm. There b no relatonship between
the amotmt of reagin 1n the blood scrum durmg & syphiliic infection and
the seventy of the disease. Laporte, Perez, and Hardré de Looze injected
into rabblts the floccules obtamed by the interaction of Melnicke o antigen
and syphilitic scrum and demorstrated an antibody to reagin m the blood
of rabbrts, thus provmg that reagin has antigenic propertics.

N

o '
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Tiw after Indectun, In menthe.

FIG. 2 Dlsgram of the probable curve of reagin production followmmy Infection.

When does resgin become demonstrable after infection?—In past
yean it was generally belicved that STS did not become postive before 6
to 8 weels after infechon. It s probable, however that occamonally the
tests become positive by the fourth ar fifth week after mfection. I have
found positive STS in mdividuals who claimed to have had a chancre for
only 1 or 2 days and who belicved that they were probably mfected not
more than 4 or 5 weeln previously At the other extreme, in occasonal
tnstances, reagin may not become demomstrable in the blood for as bag
= 12 weels after mfecton.
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Curve of ragin production followmg infectson.—Onee reagm begins
to form, It usually increases rapidly until it reaches a peak during the sec
ondary stage. After the secondary stage has ended, a3 a rule, the amoumnt
of reagm m the blood decreases until 1t reaches a falrly stable level during
the late course of the disease (Fig 2)

If early syphils is treated while reagm Is bang produced in mereasing
amounts, & sharp e In the titer of the quantitatrve STS will oceur dor
ing rapud therapy of 8 or 10 days. If on the other band, the reagin levd
in the bloed had already reached ita peak when treatment was started,
there will be esther no change or a slight fall in reagin titer by the end of
the rapid treatment course,

Individual varations fn the production of reagin.—Individuals vary
greatly in ther abllity to produce reagin During the secondary stage of
syphills when, as a rule, the highest titers are found, kahn titers have
vaned in the patients scen at Bellevue Hospatal from as low a3 2 to 19
high as 8 192 unuts, and complement fixation titers have vared from neg
stive to over 1 000 Only one patient with sccondary syphilis had a nega-
tive complement fixanan test he had a pomtive Kahn test of 2 umts
which rose to 16 units by the end of treatment. The diagnoais of secand-
ary syphils was confirmed in this case by demonstrating T pallida in a
papule on the face. In addition to the papular rash, be aho had a penile
chancre. Cases of sccondary ayphils with such low thters are extraordl-
narily rare. In late syphils, however 1t o pot inueual to find low titers.
Individuals with late sy phills vary in the amount of reagin formed even
more markedly than those with early syphils. The Kahn titers of patlents
with late syphills observed at Bellevue Hospital have varied from 0 to
8,192 units, but the majonty had titers of lem than 128 units.

Negative STS n Iate syphiln.—At Bellevue Hospital negative STS
1n proved eases of active Iate syphils have been found in lem than 3 per
cent of the patients seen m the past 10 years. It 1 true that the blood tests
for sy philss are negative In numeroms cases of tabes dorsalis, but some of
the tabetscs with negatne blood tests represent “burned ont™ cases that do
not have an active syphilitic procest, Only 3 per cent of tabetiaa with evi-
dcnoaofryphﬂmc:cuvxry a3 demonstrated by splnalk-fuid findings at

| had pletely negative blood tests for syphils. Negs-
mtmmocumnaﬂyfmdhp:ucunwubcardbvucuhrlrphﬂﬂv
In such casa it 13 dufficult to determine the activity of the syphiliic
proces, ospecially in patients who have bad previous antsyphdlitie ther
apy Except in scroncgauve prunary syphils, negative STS are always
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sufficient reason for caution m dugnosing active syphiln, bot upquestion-
ably active late syphilis may rarely be amocated with negative STS

REAGIN TITERS FOLLOWING RAPID TREATMENT OF
SYPHILIS

Following rapld treatment of primary or secondary syphils, a sharp
drop m reagin uters occors within 1 month. Slmilarly after rapid treat
ment of eary latent syphils of lesw than 2 yean duraton, a relatively
rapid fall In titer occurs, but the tests may not become completely nega-
tive in a high pereentage of these cases for more than | or 2 yean.

Following rapld treatment of late syphilis of more than 2 years dura
tuom, 1t s impomible to generalize about the fall in reagm tters, but the
majority of patients treated far late syphiln do not become seronegative
for at least 10 yeans after treatment, and many never become scrooega
thve,

The Interpretaton of quantitative STS following treatment of the
varjous stages of syphils n extremely fmportant. Unless the phymcian
knows whxttncx‘pcctmth:fuﬂow-upafpad:nm,humngcmmt of
ayphils is likely to be hapharard and off letely at fanlt
'ﬂlcrdure,thefoﬂnwmg-tcbomonmgindtmohuhxdltmguhrlm
terval over long penods following treatment of the varous stages of syph-
ifis deserve special attention and stndy The obeervations reported are
based an the follow-up of patients at monthly mtervals for at leart 2 yean
following rapxd treatment, and at lew frequent mtervals thereafter

STS TOLLOWING SUCCESSFUL TREATMENT OF EARLY
SYPHILIS

The purpase of the sectiom b not to evaluate the results of varions types
of rapld treatment of early syphifis but to demonstrate the respomse of
reagm thters in patients who have had succemful mpid treatment of early
syphifis, regardless of the kind and daeage of the antlsyphilitic agents
wed, The rate at which patients become scronegative after succesful
Tapid treatment does not depend on the type of therapy given but on the
duration of the infection when treatment was started and oa the varying
apaclty of different individnabs to produce reagin.

Thun, seroncgativity 1 achucved carlier by a higher percentage of pa
Bents treated for scropostive primary syphilis than for secondary syphlih,
In both groups the majonty of mccemfully treated patients at Bellevue
Houpital became seronegatn e within 6 manths, but a relatively emall per
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centage of patents treated for seropositive primary syphilis, and a larger
percentage of those treated for secondary syphils, {mled to become sero-
negative for many months after treatment. In almost all cases, however
succemful treatment of early dark ficld positive sy phils produced a rapid
fall m reagm titens to reladvely low levels wathin 9 months after treat
ment. Thus, m general, succosful treatment of seropomtive pnmary and
sccondary svphils i followed by two kinds of serologic respome, which
are shown 1n Fige. 3 and 4

5 L] 7 8 ] 10 1 2
Months sfier trestrment
FIG. 3. Carve demonstrating mpid fall of quantitative 8TS to negatlve within 6
months after rapld treatment of early Infectious syphilss.

1 2 2 4

The variations m the time required for patients to become completely
scronegath ¢ after vanous schedubes of raped treatment of carly infectrons
syphils are shown m Fige. 5 to 10

A study of the tables shown 1 Figv. 5 to 10 dlearly damonstrates that
the kind of rapid treatment gven, when succemful does not appreciably
affect the time requured for patients to become seronegative followmg
treatment. To demonstrate this fact I have chosen schedules of treatment
which varied greatly 1n effectivencss. For example the schedule which
called for only 600 000 urts of amorphous pemucillin was the least effec
trve of all the mpid treatment schedules used at Bellevue Hospital, yet
the patients who were cured by ths scheduke became scronegatve i
much the same manner as thore treated with more effective therapy
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1234867891002 KBIBUIBIINARINS
Months atr trestment

FIG 4. Cane demonsiratmg { 1| of quntitative STS to low leveh which may
persint for many months after apd trentment of early Infectoas ryphil

FIG. 5 PATIENTS TREATED WITH ENOTHERAFPY
ALONE FOR FROM 6 TO 10 DAYS (NUMBER BBCOIDING SERO-
NEGATIVE EACH MONTH AFTER TREATMENT)

Patients with Scropamn Patlents with Secondary
Syphila

Primery 5y philu
HoXTIS Rt i:] FIR CEXT WUMBIR PIR CENT
Wihin § montin 18 03 ki 503
7 1 29 15 98
L3 1 29 ] 59
¢ 2 59 3 19
10 0 0 [ 39
11 0 0 [ 29
12 [ 0 6 29
Whhin 12 months,

et date un-

known 1 25 10 Y]
13 10 24 [} 0 7 46
B0 36 1 29 ] 52
37 o 48 0 ° 5 33
Hoo 0 o 1 o7

En 1000 153 1000
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FIG. 6. PATIENTS TREATED WITH MAPHARSEN COMBINED WITH
FEVERS INDUCED BY TYPHOID VACCINES (NUMBER BECOMING
SERONEGATIVL EACH MONTH AFTER TREATMENT)

Patlents with Seropositive  Patlents with Secoadary
Primary Syphilis Syphils

;
:

PIx caxT Nuimra rER CENT
Within 6 moaths 135 78.7 355 352
7 3 18 33 52
8 1 08 32 51
9 1 a6 pal 36
10 1 a6 2t 16
1 2 11 2 33
12 2 11 18 23
Whthin 12 months,

et dete wo-

known 21 120 59 92
13t 24 5 29 39 60
25 10 36 1 [eX:) 2 39
37 t0 48 0 ] 1" 17
49 to 60 [1] [ 1 02

172 1000 642 1000

Probably & number of these paticnts became seronegative within 6 monthe.

FIG 7 PATIENTS TREATED WITH 600,000 UNITS OF AMORPHOUS

PENICILLIN IN 73 DAYS (NUMBER BLCOMING SERONEGATIVL
EACH MONTH AFTER TREATMENT)

Patlents with Scropositive  Patlents with Secondary
Syphills Syphilts

M wTH Mo FrACENT NULRER PER CENT
Within 6 months 52 912 0 7
7 3 34 9 63
) 0 0 6 9
9 1 17 [ 39
10 1] o 5 35
1 0 [ 4 28
1 ] o 5 33
13 to 24 1 17 18 11
2 36 1] o 8 53
57 100.0 151 100.0

Flfteent additional pateentr st 1l had low quant tat ¢ STS when Lavt scen mote
than 12 months after treatment.
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FIG & PATIENTS TREATED WITH 4,800,000 UNITS PENICILLIN IN

BEESWAX AND OIL (600,000 UNITS DAILY FOR EIGHT DOSES)
(NUMBER BECOMING SERONEGATIVE EACH MONTH AFTER
TREATAENT)

Paticnts with Scropaittee Patlmts with Secondary
Syphile Syphili

oIS AUMEIR IR cONT NUADIR FIXCENT
Within 6 months 131 922 142 513
7 1 o7 24 a7
e 3 22 13 47
9 2 14 14 51
10 1 a7 10 38
11 0 0 15 54
12 0 o 15 54
13t024 4 28 4“4 138
142 1000 m 1000

Thirty-ono additlonal patients still bad Jow quantitstive STS when bast seen more
than 12 monthe after treatment.

FIG. 9. PATIENTS TREATED WITH 2,400,000 UNITS PENICILLIN G
(40000 UNTTS EVERY THREE HOURS FOR 60 DOSES OR 26,666
UNITS EVERY 2 HOURS FOR 90 DOSES) (NUMBER BECOMING
SERONEGATIVE EACH MONTH AFTER TREATMENT)

Patlents with Seropositive  Patlents with Secondary
Syphills
HOXTI NULRIR FIN CENT NUMBMR PIR CINT
Within 6 moaths 80 233 119 368
7 2 20 4] 128
8 1 11 21 100
[ 1 1t 12 57
10 1 11 10 48
1 1 11 3 24
12 0 0 6 28
13 0 0 3 24
14 0 0 2 09
15 [\] 1] 2 0s
16 [} 0 4] oo
iy 2} 0 1 0s
% 1000 0 1000

Twenty-one additional paticrts stlll had low quuntitative 5TS when last seen mora
than 12 monthy after treatment.
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FIG. 10. PATTENTS TREATED WITH 4,800,000 UNTTS PENICILLIN G
(80,000 UNTTS EVERY 3 HOURS FOR 60 DOSES OR 33,333 UNITS
EVERY 3 HOURS FOR 90 DOSES) (NUMBER BECOMING S8ERO-
NEGATIVE EACH MONTH AFTER TREATMENT)

Patlents with Seropoultive Patients with Sceoadary
Syphills

Primary Syphills
MONTHS HTMBIR rIx cant NUMMR rracanT
Within 6 months ] 863 86 518
7 3 41 20 119
8 2 27 15 90
9 1 14 21 123
10 1 14 7 43
1 1 14 9 54
12 2 27 3 18
13 0 0 2 12
14 [ 0 1 a7
15 0 0 2 12
16 0 o 1 07

kel 100.0 167 100.0

Thirty-nkne additional patienty still had low quantitative STS when Jast seen more
than 12 manths after treatment,

The most impartant pomt to bear In muind regarding the fall in reagin
uters following ramd treatment of early infectious syphils s the fact
that, when reagn tters have fallen to low levels withun 9 months after
treatment, re-treatment i unnccemary unles there are evidences of re-
lapee or rednfection.

To fllustrate the quick reversal of pantive STS to negatlve fallowing
rapid treatment of carly Infectsows syphilis, T have chosen two patients
treated pnior to the advent of perucillin, who were followed up for more
than 6 yeam, and onc patient treated wath peniciilin in becswax and
oil. The three examples are typecal of the rapid drop in thers following
any type of succemful rapld therapy and they show that the height of
the titer prior to treatment b not the determuning factor in the rate at
which postive STS become negatrve following treatment (Figa. 11 to 13)

The prolongation of low titers in patients treated for scropoutive
primxrylyph:hxmdforscoondarylyphﬂuui]lwmwdlnﬁg:. 14 »nd 15

between fixation tests and
}uhntuu" i r-pidu u(nrly" jous syphifis—In
mmusunfmrcc-fu\ raprd treatment of early syphills, the fall m both
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FIG 11 PATIENT TREATED FOR DARK FIELD POSITIVE SERO-
POSITIVE PRIMARY SYPHILIS WITH 008 G)M MAPHARSEN DAILY
FOR 10 DAYS AND FOUR FEVERS INDUCED BY TYPHOID VAC-
CINE, JUNE 27 1841 TO JULY 6, 1941

Bellevae Hoaprtal
[ecTe d oo N

DATE kzses 3 WAL, XATIN
a/21/4 0 4+ -

7 641 68 44 4y

$ 941 10 s+ 4y

9 641 2 Neg. Neg.
10 25 41 0 Na. Neg

Seroncgative theran{ter t December 28, 1947 when last scen
Spinal-Fluld Examimations

TOUTAL COLLOIDAL,
DATE VARS, o A2 § PANDT FrFROTON anp
&21/41 Mg 8073 = 2 Noemual
3242 N 3 Neg. % Normal
12 B47  Neg 43 Neg. 15 Normal

FIG. 12 PATIENT TREATED FOR DARK FIELD POSITIVE SECOND-
ARY SYPHILIS WITH 006 GM MAPHARSEN DAILY FOR 10 DAYS
AND FOUR FEVERS INDUCED BY TYFHOID VACCINE, OCTOBER 9
1841 TO OCTOBER 19 1841

Dellevoe Horpstal
TOMP FIX.
nATE TR WASE. AN
107 841 849 4+ 44
10 20 41 %0 4+ 44
1127 41 50 4+ 4+
12 31 41 9 4+ it
126 42 4 1+ 34
224 42 2 Neg. Neg.
IB 4 0 Neg. Neg.

Scruneqative thereatter to December 26, 1947 when lart scen
Spina)-Finid Examinatioos

TOTAL cULLOmAL
BATL WALS, [o: 22 } ANDT rROTHN 0oLD
5B/ Neg. 173 Neg. 14 Normal

7346 Negp. 0 Ne. 18 Norral
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FIG. 13. PATIENT TREATED FOR DARK FIELD POSITIVL. SECOND-
ARY SYPHILIS WITH 4,800,000 UNITS PENICILLIN IN BEESWAX AND
OIL (600,000 UNITS DAILY FOR 8 DAYS) JULY 9 1946, TO JULY 17
1946

Scrologic Teats E wry Moath After Treatment

Bellevue Heapital
baTE AN TITIR VAse, XARN
1/ 9/46 248 44 =+
717 46 1024 4+ 4+
8 14 46 128 4+ 4+
911 46 16 4+ 4+
10 946 2 Neg. 2+
11 646 Neg Neg Neg.

Seroncgative thereafter to December 26, 1947 when Last scen

Spinal-Fhuld Lxamioatlons

TOTAL COLLODAL
DATE AN, CrLLE PANDY PROTIIN ooLp
o=
7/ 9/46 Neg 33 Neg 10 Normal
12 27 47 Nex. 57 Neg. 14 Normal

complement fixation and hahn titers is comparable. Occanonally one test
becomes negative months befare the other does. Apparently in some indi-
viduals amall of reagin are d ated better by one type of
tot than by the other Thus, m some cascs the complement fixation test
remains poutrve for lenger penods than does the Kahn test, and in others
the revense i true. Fig 16 1 an example of one type of such discrepancy

Re-treatment of patients with persistently low reagm titers following
rapid treatment of eardy mfections syphilis—Except for experimental
purposes, at Bellevue Hospital we have not re-treated patients with per
ustently low reagin titers followng rapld treatment of early syphilis. Suf
ficzent numbers of patients, however were re-treated to prove to our gatis-
faction that re treatment does not influence the disappearance of reagin
i such casa. Fig 17 illsstrates failure to mfluence the mte at which
titers fell m a patsent with excepionally prolonged positive STS followlng
therapy

Serorealstance following rapid treatment of early infectious syphilh—
Cases of truc scrormantance following rapid treatment of ather seropotl-




FIG. 14, PATIENT WITH PROLONGED POSITIVE STS AFTER TREAT
MENT OF SEROPOSITIVE PRIMARY SYPHILIS WITH 0.8 GM AR
SENOXIDE AND FOUR FEVERS INDUCED BY TYPHOID VACOINE,
OCTOBER 18, 1341 TO OGTOBER 27 1941

Serologic Tess
coue FIX Betlevae Horplad
DATE TR WALS, EATN
218741 170 4t 44
228 41 130 4+ 4+
s1a4 56 4+ 44
3B 4 7 4+ 4+
4204 % 44 4+
327 41 13 3+ 4+
624 41 13 4+ 4+
T4 13 44 4+
815 41 " 34+ 4+
9 16 41 11 3+ 4+
10 14 41 10 3+ 4+
11 541 6 24 3+
12 341 8 2+ 3+
123 41 8 ES 3+
12842 7 - 34+
2928 42 7 + 34
12 42 7 2+ 3+
inn 4 + 2+
542 5 2+ 1+
624 42 ‘ + 24
1242 2 Neg. 1+
819 42 4 24 24
9 24 42 4 Na. 24+
10 22 42 4 14 1+
1117 42 3 Neg. 1+
1217 42 2 Neg. =
114 43 3 + 2+
218 43 5 4+ 24
31843 2 Neg. *
443 2 Neg Neg.
617 43 2 Neg. 24
10 3 43 2 Neg. Neg.
12 15 43 3 Ner. +
213 44 2 Neg. Neg.
4328 ¢4 Neg.

Neg
Seronepative thereafter to December 20, 1947 when Jast seen
Bpinal-Flud Examinatiocs

TOTAL caLoma
baTE VIASS, aus PANDY rROTIN oo
2/18/41 Neg. 573 Neg. 16 Noemal
111041 Neg 3 Neg. 10 Normal
1117 42 N 13 Neg 12 Normal
129 47 Neg. 11 Nep- 13 Nomal



FIQ. 15 PATIENT WITH PROLONGED POSITIVE STS AFTER TREAT
MENT OF PRIMARY AND SECONDARY SYPHILIS WITH 00,000
UNITS AMORPHOUS PENICILLIN (10,000 UNITS EVERY 3 HOURS
FOR 60 DOSES) JANUARY 11 194 TO JANUARY 18, 1944

Serologic Texts
COMP FIX. KEAHM
D TX TITER TITIR
1/11/44 130 26
118 44 190 512
127 4 120 %6
2 344 80 128
210 44 81 128
217 #4 &0 128
224 44 41 128
3 244 3t 64
3 944 31 6t
330 41 2 32
410 4 17 22
50144 15 16
5 94 15 16
6 B4 8 8
619 44 12 8
717 44 9 4
819 44 7
9124 5 1
10 23 44 3 t
118 44 4 1
2 645 2 Neg.
3 843 3 2
41645 3 Neg.
51745 1 Neg.
614 43 Nex. Nex.
71243 1 1
8 945 2 Neg.
9 645 Neg. ez
10 17 48 1 Neg.
1113 48 2 2
12 19 43 Neg. 1
2 5146 1 1
3 846 2 2
610 48 2 1
912 46 1
11347 1
7 147 Ner
2 448 Neg 1
Spinal IMuld Examinations
TOT L ©Of 1 OmAL
DATT Wt (55 r mDY FROTETN ot
9/12/+4 Nex K] = 2 Normal
720 47 e 0 Nep. It] Normal

62
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FIQ, 16. PROLONGATION OF POSITIVE COMPLEMENT FINATION
TLSTS AFTER KAHN TESTB HAD BECOME NEGATIVE IN PATIENT
TREATED FOR SECONDARY SYPHILIS WITH 600,000 UNITE OF
AMORPHOUS PENICILLIN (10000 UNITS EVERY 3 HOURS FOR
60 DOSES) NOVEMBER 29 1913 TO DECEMBER 6, 1913

M  rx EAHN
DATL TITER TITER
11725743 320 312
12 748 290 512
1344 =] 64
2 144 33 16
3 244 19 8
330 44 15 2
413 44 11 1
3 444 7 0
6 844 L] 0
7 644 4 1]
219 44 5 0
9 24 44 3 0
10 13 44 0 0
Scroacgutive thereafter to Febroary 6, 1948, when last seen
Spinal Fluld Exembnations
TUTAL OOLLOMAL
DATE waAzs, cxiin AmDY FROTEDC - w2.]
11729743 Neyg. 27/3 *= 2 1110000000
824 44 Neg 53 Neg. 16 0000000000
1025 43 Neg. 4 Neg. 16 0000000000
1247 Neg &3 Ny 14 0000000000

tuve prmary or sccondary syphils arc uncommon m my experience.
Ocaadonally the reagin uters fall and then remain at relatrvely high levels
(Katm titers of 32 or more and complement fixation titers of 20 or
more) I am confident that some of the patients at Bellevue Hospital who
bidhhnthmcfﬂorcomplcmcmﬁnuunth:nolm-cr?ﬂfm‘n
Period of 6 to 9 months after treatment had actually had a serologic
relapec oc refnfection in the interval between ezammatons. When relapse
o reinfection has occurred, re treatment s usually followed by a fall in
Teagin titera. In other cases the pemstence of relatively high reagin titer
Feprescnts true seroresstance and poscs a difficult problem of therapy
because re treatment of these cases m oo, 2 Tule, followed by rapid
drop in reagin titers. The plan adopted at Bellevue Hesprtal, on a more
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or laxs arbitrary basms, b to re treat patrents originally treated for early
syphills, who still have Kahn titers of 32 or more and complement fixaton
titers of 20 or more, 9 manths after therapy If the reagin titers remain
high followmg good re-treatment, the patient is observed at moathly
intervals thereafter but unles the titers increase from previous levels
or some other evidence of possible syphilitic activity appeam, the per

FIG. 17 PATIENT WITH PROLONGED POSITIVE ST8 AFTER
TREATMENT FOR PRIMARY AND SECONDARY BYPHILIS RE-
TREATED 18 MONTHS AFTER ORIGINAL TRLATMENT ORIGI
NALLY TREATED WITH 0.7 GM MAPHARSEN AND THREL FEVERS
IN 7 DAYS, OCTOBER 22, 1941 TO OCTOBER 28, 1941

Servlogic Tests
levire Hoapital
COMP FDC Bel it QUANTITATIVE

DATE TITIR WASY. KATIN KAILN
10722/41 Not done 4+ 4+ N t dooc
10 29 41 4+ 44

a4 44 44+

12174 i+ 44

318 42 4+ 4+

415 42 1+ 4+

514 4 4+ 4+

8 942 3+ 44

7 842 4+ 4+

9 142 4+ 44+

9 29 42 44 4+

10 22 42 2+ 44

1119 42 + 4+

11443 + 4+

2 443 Neg. £+

3 443 3+ 44

31848 i+ i+

414 I+ 4+

420 43 13 1+ 4+

Spnal Mlwd Examinations
TOTAL COLLOMAL

DATE LAY criie ANDY ot ooLp
10241 Neg. 1 N\ex 10 Ner.
6 942 Neg 1 Neg 12 N

421 43 Nex 1 Ner. 12 Nex
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FIG. 17 (Cenr'd)

RE-TRCATED WITH (.81 GM MAPHARSEN AND I'OUR FEVERS IN
10 DAYS, APRIL 26, 1543 TO MAY 3 1843

Servlogle Temy
Bellevue Hospital
oM FIL oepl QUANTIT TIVE

DATE TITIR WARE, KAMN XARN
4/26/43 13 * 4t Not done
5 643 85 44

6 143 11 44

7 148 14 2+ ++

7243 10 + o

828 43 4 -+ 4+

9743 2% 4+ 4t

10 21 43 13 + 44

11 18 43 14 + 44

12 16 43 10 + 4+

113 44 a5 3+ 43

210 44 10 + L

3 244 9 + 4y

427 44 10 Neg. 44

$ 84t a2 Neg. 44

1116 44 Neg. 44

21545 Neg. 44

823 48 Neg 44

2 748 Neg. 4+

2 14 46 3 44 16
37848 Neg. 4+ 3
3246 3 3+ 3
21347 2 b 3
12948 2 Neg. 0

Aptmal-Fluld Examinanom
TOTAL COLLOAL

AT wASK cxiLs ANDT rRoTEN ooLo
/2143 Neg. 1 Neg. 12 Neg.
IR RT Neg 2 Neg. 10 Neg.
21448 Neg. 13 Nep 12 Neg.

sistence of positive TS & not considered an Indication for farther
antyphilitic therapy In sach cases, the spmal fluld should always be
Samined if postive tests for syphilis are found In the spinal fluld, re
treatment ju, of course, indicated.
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Docs the prolongation of kw reagm titers for many months sfter
treatment of carly syphilis mean the continued presence of foct of In-
fection?—For the following reasons, I believe the amwer to this question
1s 1n the negative

1 The paticnts with prolonged low reagin titers following rapld treat
ment of early syphilis at Bellevue Hosprtal have finally became sero-
negathve unless they relapsed or were reinfected

2 Re treatment fafled to influence the rate at which such panents
became seroticgative.

3 If low reagin titen for perlods of 20 months or more followmg
treatment of dark field pomtive syphilis were due to fod of infecton,
patients with such titers should establah a permasent refmctory
state toward carly lesdons. Such a refractory state failed to occur m
9 patients who had pamtive STS for morc than 20 months fol-
lowing mpd treatment of carly syphilis at Bellevue Hosprtal a5
proved by the fact that they subsequently had Infectious redapses of
were remfected and developed dark field pasitive leslons before the
STS became completely negative.

4 I the prolonged presence of relatively small amounts of reagin fn
patients treated for carly syphils represented fod of infechon
(which were finally elimmnated by the defenses of the bost) we
would expect to sce more such permstent low-titered serologic tests
In patients treated by poor schedules than by good scheduley Yet
the percentage of patients with prolonged positive STS who failed
to relapse or be runfected following poor schedules of therapy was
approximately the same a3 that following much more effective treat
ment. (See Figs. 5t0 10 )

REAGIN TITIRS IN RELAPSE OR REINTECTION FOLLOW
ING RAPID TREATMENT OF LCARLY SYPIHILIS

Both relapse and relnfection following ramd treatment of early syphils
will cause marked and sustained rr%es in reagin tters from previous level
In cxes of remnfection new prmary lesions may sppear before the reagin
increases, but infectious relapse, in my expenence, has always been emo-
cuted with serologic relapse. In some instances the only demonstrable
evidence of relapse 1 a scrologic relapse. Consequently quantitative STS
are cscntial m the fallow-up of pauents who have had rapid treatment
of early 5 philn. Occavonally fluctuation in titer as a result of technical
vamations and other factors, may grve a fake impresnon of relapre. There
fore, the diagnasn of scrologic relapse should not be made on the bass of



FIG. 1& RELAPSE OR REINFECTION OF PATIENT TREATLD FOR
SECONDARY SYPHILIS WITH 600,000 UNTTS OF PENICILLIN (10,000

UNITS EVERY 3 HOURS FOR 60 DOSLS) JUNE 7 1944, TO JUNE 13
1944

Serologic Tests
COMP FIX. EATTX

DATE TITER TITIR

& /4 9 128

6§15 44 10 64

T 344 -] 32

779 4 15 32

921 4 s k]

11 444 Not dene 16

12 644 12 18

12 18 44 2 22

1228 44 58 6+

1 445 53 6

Spinal Flusd Examtnations
ToTAL corromat

DATE YARE, CILLS PANDY FROTEN OoLD
6/1/44 Neg. 1/3 Ne. 15 Normal
1445 Neg. »n Neg. 15 Normal

PATIENT RE-TREATED WITH 2,400,000 UNITS PENICILLIN

40,000
UNITS EVERY 3 HOURS FOR 60 DOSES) JANUARY 4, 1945 TO JAN
UARY 13 1548

Serologic Tests

oo X, KATIM
PATE TR TR
1/ 4743 5 [
11345 “ 61
3843 Not done 16
4 945 3
611 45 3
1117 43 8
119 48 s
21846 s
3146 Neg. 3
4845 Not dano 3
619 48 3
n 74 Nex Nee.

Seroneputh  thereafter untfl December 17 1947 when Last seen

vl



FIG 19. RELAPSE OR REINFECTION OF PATIENT TREATED FOR
SECONDARY SYPHILIS WITH 4,800,000 UNITS PENICILLIN IN BEES-
WAX AND OIL (600,000 UNTTS DAILY FOR 3 DAYS) JANUARY 8,
1946, TO JANUARY 15 1916

Serologlc Tetz
- Bellevue Hospital
PATR TR wiss, AN
1/ 8/16 1024 4+ 44+
116 46 2018 4+ 44
213 46 256 4+ H+
319 46 3 4+ 4+
5 846 E Neg. 24
6 10 45 Nex Neg Neg.
71146 Neg Neg. Neg.
8 14 46 Neg Neg. Neg.
9 16 46 3 1+ 24
10 748 64 44 4+
11 12 46 128 4+ 4+
Spinal Flald Exambatlons
TOTAL COLLOM AL
DATE WARL, crrirs ANDY FROTHIN 00LD
1/ 8/46 Neg. 173 Neg. 12 Normal
1112 48 Neg 213 Nep 18 2110000000

PATIENT RE-TREATLED WITH 4,800,000 UNTTS PENICILLIN IN BELS-
WAX AND OIL, NOVEMBER 13 1816, TO NOVEMBER 21 1846

Serologic Tem

_— Bellevue Hospltal
ATE TTIR WARL, KANN
1112 46 128 i+ 44
11 21 46 128 —+ i+
12 20 45 128 it us
1247 64 ‘t 4+
2 24 47 16 i+ 14
327 47 3 1+ 24
42047 3 Neg. +
5 247 1 Neg Aex
7 347 Neg. Ng Neg.

Spinal ludd Examination

TOTAL COLLOMAL
DATE, wans, criLs ANDY rroToON ooLp

6/2/47 Neg 21 Nex. 12 Normal
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a mmgle text showing a rhe in titer If, however repeated tests reveal a
defimnte, sugtamed nsc in ther from previous levels, re-treatment b neces-
rary Examples of serologic relapsc are shown m Figr, 18 and 19

Do quantitative STS belp in distinguishing between relapses and ye
infectiom?—When a chancre develops in o patient who has had rapld
treatment of early syphill, before the reagm titers have increased from
previons Jevels, the moat likely diagnosis is reinfection. Thu statement is
true whether or not the STS have become negative followlng rapsd treat
ment. In all other cases the relationshup between the tme when infectiows
legoos appear and the time when Increased reagin titers are noted &t of
10 proved valoe in dutmgubihing between relapses and remfechons.

T once believed that seroogic relapse precedmg the app e of early
lenans was cvidence In favor of relapse rather than of reinfection. How
ever » careful revaew of the relapses and reinfectlons obeerved at Bellevne
Hoxpital has made me lem certaln of ths opmon. Too many vanabla
enter mto the analyns of such cases to permit a final conclumon that -
cresse of reagm titer before kesions are noted mvanably indicates relapse
304 pot reinfection. Often patients who were probably renfected return
with sccotudary syphilitic lasons oaly 1ot having had, ar noted, a chancre.
Poutrve TS always precede the mppearance of secondary syphilitic
Jaloms, In my experlence, and, therefore, increases In titer will be present
m cases of reinf prior to the develop of dary lesions.

It might be expected that the STS would become negatlve more rapidly
{ollowmg re-treatment of a relnfection than of a relapee, but here agam
individual vanatioms m formatim of reagin are 30 great that no definite
criterion for differentiating between relapse and reinfection can be estab-
linred on thus bashs,

As a matter of fact, the stimmlus to the formaton of reagin n mnch
the fame 1 relapse and reinfection In relape a few treponemes which
bave been dormant withm the body begin to multiply and stimulate the
forrmation of reagin, while m reinfection the tame process occury, with the
excepaon that treponemes have entered the body from outdide, In clther
caae the formation of reagm s moch the same, and it has not been shown
Ukt the heterclog T in a reinf have an cffect different
from that of the homologous treponemes 1n a relapse. T do not believe
lhnqunnuuﬁmmmofmuchhdpin&ﬂmmnngbdmmhpx
lndr:u:[cct.mn,cx\:eptiucm:oircmfccliouw-hcrelchnncrc-p~
pean before the reagin titer shows an increase from previous levels
Rein, bowever in an articke on “The Scrologic Teats in Penlcillin-treated
Syphilis,” has pointed out that i patients were subjected to serologic
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examinations at weekly Intervaly, a me m the tter of the quantitative
tests prior to the appearance of lemom would probably be of value in
differentlating relapse from reinfection In many casca.

REAGIN TTTERS FOLLOWING TREATMENT OF EARLY
LATENT SYPHILIS OF LLSS THAN 6 MONTILS DURATIOY

Reagin titers following rapid treatment of carly latent syphilis of low
than 6 monthe duration drop rapidly in much the same manner = fo-
Jowing rapid treatment of secondary syphils. About 65 per cent of the
patcnts treated at Bellevue Hospatal for early latent syphils of less than
6 monthy’ duration became seronegatrve within 1 year after treatment,
and an addittonal 20 per cent became seronegative or bad very low reagin
titers within 2 years after treatment.

EARLY LATINT SYPHILIS OF FROM & MONTHS TO 2
YLARS DURATION
Of the patients given rapid treatment at Bellevue Hospital for latent
syphulss of from 6 to 24 months duration only about 40 per cent became
seronegative within 2 years after treatment, and the reagm titens fre-
quently remamed at higher levels for a longer penod than in the cas of
patients treated for early syphiles of Jem than 6 monthy’ duration.

REAGIN TITERS FOLLOWING RAPID TRIATMINT OF
LATE SYPHILIS OF MORL THAN 2 YCARS DURATION

After 2 years of infection, patlents vary greatly in the manmer in which
tharr quantitative STS respond to treatment and they abo vary greatly m
the ume required for the STS to become negative. Some patients have
had marked decreases i reagin following rapid treatment of late syphilis
and others have pot. As long as the trend of reagin titers following rapd
treatment of late syphills was downward and there were no proaoul
astuned rises in titers from previous levels, re-treatment has not hastencd
the reversal of posiuve STS to negative. At Bellevue Houpital we bave
found that malaria, artificlal hyperpyrexia, anemeal drugs, and penk
clim have had no appreciable effect in reversing positive STS to negatn€
in patients who had had adequate previous therapy *

In view of the large number of requests to treat patients at the Belkvie
Hospital Rapid Treatment Center solely because of permstently pomtn®

Charts showing the serologic rerponse 10 yariow 1ypes of antieyphiitic treatwxt
for late Laten evphulis will be found In Chap 10.
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§TS after much previom therapy for late syphills, st s Important for those
concerned with the management of syphilu to recognize that the maim
purpose of treatment of late syphills 1 not to obtain negative STS but
to urrest whatover active syphiltic proces may be present. In 70 to
80 per cent of cases of kate xyphilis, no amount and knd of addinonal
treatment will reverse posttve STS to negative within § year. But the
percentage of pabents who become seroncgauive m & grven ime after
treatment of late syphils o of xmall tguficance the important ques-
thon s

Do quantltative STS in the follov-up of patlents treated for late
1yphills give any due to the activity of the infertlon?—The answer to
tha question & mbject to numerous qualifications, but, in general, I have
found quantitative STS of value in the follow-up of patients treated for
Late syphilm. In spite of frequent fiuctuations in the reagin trten, the trend
b wually downward followmng treatment of late syphilis. A marked rise m
titer from previom levelt, which permsta or conunuer to rise for several
monthe and cannot be ascribed to any other known canse, # probably
= indicaton of renewed actvity of the wnfectwon, or of remfection. It
muxt be clearly undentood, bowever that the heaght of a ungle titer in
any given case of xyphills has no relationship to the severity of the discase
or the degree of actvity Only marked, motained mes In titers from
Previous levels have significance m the follow-up of patients treated for
hte syphilie. Patients treated for neuroeyphils may show evidence of
relapse in the spnal-fluid tests without sigmificart changes In the e
of the blood serum. Figure 20 however iiustrates a relapse fn & patient
treated for late neurasyphils, with evidences of serologic relape m both
the spinal flud and blood. A case such as the demonstratas that 1t &
mipowible to igpore marked mxca in blood tites m the follow-up of
PAlients treated for late syphils.

Definition of mrked, smtained rives in STS titers from previous levels
following treatment for late syphilsn—It b difficult to define n cxact
terma my conception of what comtitutes a marked, sustaned rise in STS
Uters In patents who have been treated for Iate syphiln. When the titers
bave been relatively low (complement fxanon titers of 10 o lew or
quantitative Kahn tests of 16 or km) & mac of even 100 per cent s not
ﬁ!"“ﬁﬂntsomcpuumnmnyc\mhawncgnmmndmuandmm
o 1 15 4 at other tues withoat having signiBicant changes In the reagin
content of the blood. Riss in complement fixation titers fram 20 to 40
O quantitative Kahn tests from 8 to 32, mstaived for several months,
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FIG. 2L FLUCTUATIONS IN ST8 TITERS FOLLOWING TREATMENT
OF PATIENT WITH ASYMPTOMATIC NEUROSYPHILIS (INCRLASED
CELLS IN SPINAL FLUID) WITH 3,200,000 UNITS OF PENICILLIN
(40,000 UNTTS EVERY 3 HOURS FOR 80 DOSES) DECEMBER 21 1945
TO DECEMBER 31 1945

Serologic Tats E ery Mouth After Treatment

cou ¥ EAHN
DATE TITER TITER.
12/21/45 [:v] 2
12 31 48 &0 1
2246 0 0
3248 T2 4
13048 7 0
427 46 0 4
52846 Bt 1
620 46 70 1
718 48 64 1
B 15 48 50 4
912 46 56 0
10 10 46 ] 0
i 746 96 6%
12 246 Not dane 32
710 47 58 0
3747 61 o
12 447 25 o
Spinal-Fluid Freemimatons
oL coLTomAL
BATE wARS, cxiLs AWDT FROTIIN ooLn
122144 Nep 3403 52 Not dooe
101045 Neg 23 Neg. 19 45855482
1545 (81)
12 447 N 23 Neg. 20 37785554
32.5,0(41)

mxy be significant, although in such cascs the titers of both types of tests
thould show a sstmined rme for at kwst 3 months before they can be
regarded as suggesuve of renewed activity of a syphilitic infecton, regard-
less of whether the renewed actvity bs due to reinfection or relapee. Bero-
logic relapaes In welltreated patients for late syphilis are relatively un-
common, and, when they occur the titers utually show an Increase with
each siccemive test taken at intervals of 2 weeks or more. Steady incresses
m the tiers of both types of testy, eg., complement fixation tests which
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FIG., 22 TLUCTUATIONS IN STS TITERS FOLLOWING TREATMENT
OF PATIENT WITH CARDIOVASCULAR SYPHILIS (AORTIC INSUF
FICIENCY } WTTH 4,000,000 UNITS OF PENICILLIN (40,000 UNITS
EVERY 3 HOURS FOR 100 DOSLS}) PATIENT GAVE HISTORY OF
HAVING 1IAD 20 MONTHS OF REGULAR WEEKLY TREATMENT
WITH ALTERNATE COURSES OF BISMUTH AND MAPHARSEN
STARTING JULY 1913 TREATED WITH PENICILLIN AT BELLEVUE
HOSPITAL AFPRIL 26, 1935 TO MAY 9 1945

Scrologle Tests Every Moath After Treatment

COMP FIC XAHN

DATL T TR
4724/4% 97 128
5 945 120 128
6 445 110 256
71245 96 128
8 645 90 38
9 545 s 256
10 345 80 26
11 30 45 93 256
12 28 43 68 2
125 46 87 128
3 146 110 128
32946 el 64
528 46 56 128
6 21 46 8t 128
725 48 Not dona 64
8 29 46 128
726 46 56 32
10 446 68 Not dane
11 148 8t 123
1 947 80 128
2 647 Not dooe 128
3 647 ot 128
410 47 76 128
5 847 -] (523
6 12 47 63 128
9 447 90 64
11 %0 47 52 61

show mereases at biweekly intervals such as 20 40, 60 80 and Kabn
titers with mcreases such as 16 32 64 128 proumably indicate a re-
newed actvity of the infection, unlem some other cause than syphilis can
be found for the ncrease in the reagm content of the blood. Tramient
fluctuations m titers, even when very marked, are not Indications for
Te-treatment.
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FIG. 23, MARKED DISCREPANCY BETWEEN COMPLEMENT ITXA

TION TESTS AND RAHN TESTS IN PATIENT WITH NO DEFINITE
HISTORY OF SYPHILIS BUT WHO HAD FREQUENT PROMISCUOUS
EXPOSURES AND WAS TREATED FOR GONORRHEA WITH PENI
CILUIN, OCTOBER, 1915. SYPHILIS CANNOT BE PROVED IN THIS
CASE BUT SEEMED PROBABLE., THIS CASE ALSO ILLUSTRATES
MARKED FLUCTUATIONS IN KAHN TITERS FOLLOWIKNG TREAT
MENT PATIENT TREATED FOR SYPHILIS WITH 4,000,000 UNITS
FENIOILLIN (40,000 UNITS EVERY 3 HOURS FOR 100 DOSES) JAN-
UARY 31 1946, TO FERRUARY 13 1946

Serologlc Tests Every Month After Treatment

COuF FIX, AT

]
i

131 /48 Nep. 128

21548 Neg. 128

33046 Neg. 64

5 146 Neg. 28

527 48 Neg. n

71248 Neg. 8

82148 N 18

9 28 48 Neg.

1111 48 Neg. 16

1212 48 Neg. 1

2 347 Neg. 1

318 47 Neg. 3

430 47 Neg. 0

6 24 47 Neg. 0

8 14 47 Ner. 3

10 747 Na. o

Spinal-Fluid Examinations
TOTAL cotLamAL

DaTR Wass, cxs raNTY reoTIIN oot
131746 Neg 63 + 19 Noroul
624 47 Neg. 2/3 Neg. 18 Normal

Fhuctuations in reagin titers following rapld treatment of late syphilis.
~—As previously noted, fluctustions in reagn titers are frequently duc to
the varymg senitivity and techniques of laboratory tests, but this explana-
dmmmmfwmmﬂmmmmmwcdhmﬂmﬂ
patierty, If laboratory techmques alone were the came of the marked
varations in tters noted over many months, we would expect similar



76 SYPHILIS ITS COURSE AND MANAGEMENT

FIG. 24 MARKID DISCRLPANCY BETWELN COVMPLEMINT FI\A-
TION TESTS AND KRAHN TESTS IN PATIENT WITH NO DEFINITE
HISTORY OF SYPHILIS. HE HAD HAD FREQUENT PROMISCUQUS
EXPOSURES AND TWO GONORRHLAL INFECTIO\S. SYPHILIS
CANNOT BE PROVLD IN THIS CASE BUT SLEMED PROBABLE
TREATED FOR SYPHILIS WITII 3,200000 UNITS OI PENICILLIN
(40,000 UNITS EVERY 3 HOURS TOR 80 DOSES) AND FIVE INJEC.
TIONS OF BISMUTH SUDSALICYLATE 0.2 GM EACH MAY 7 1847
TO MAY 17 1947

Serologic Tests E ery Month Alter Treatment

COMP FIX, EAIIN
DATE TITIR TR
5/ 14 30 Atyplcal
517 47 27 N
7 147 4 2
811 47 32 Nep.
929 47 2% 3

10 27 47 33 Neg.
12 19 47 2 2

Spénal 1N id Examinaon

TOTAL COLLOMAL
DATE WASS, s ANDY FROTON ooLn
57847 Neg. 573 Net. 10 Normal

fluctuations m many patients, yet marked fuctuations and dbarepancic
i titers determined at manthly intervals have been observed only In 2
minonty of cuscs at Bellevie Hospital. Evidently some scrums are more
wb)cc(tovnmhcmlnmmmnnot}mﬁkoba\dflctmyndbc
due to actual vanations 1n the amount of reagm in the blood serum 1t
paanble that other unknown factars m the serums of these patsents make
it cafficult to determme accurate end-point titers, Whatever the explan>
tion mmay be, fluctuations in STS titers are not mdicatans for re-treatment.
The fact that they occur emphaszes the need for repeated quantitathe
STS before concluding that a patient has bad a serologic relape. Ex
amplas of mnusual fuctustrons and discrepancian in titers arc given
Figs. 21 and 22

Dher I l fixation titers and Kahn titers i1

P ¥

Inte syphilh—By marked dncrepancies between complement fxation
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tters and Kahn tters 1 mean relatively high triers with one of the tests
ad low titers or negatrve reactions with the other A Kahn test of 312
unsts and a complement fixation titer of 100 would not be a marked di-
crepancy becanse both tters are relatively high, but s Kahn titer of 256
or 128 and a complement fixation titer of 10 ar les, or vice versa, would
be a marked discrepancy Such discrepancies in known cases of syphilis
have been observed oceasionally at Bellevue Hospital. The reason for
the diacrepandies 13 wnknown. In cases where syphils cannot be proved,
marked discrepanccs, pecully positive tons with onc type of test
and pegatrve reactiors In the other suggest fabe positive rather than
syphilitrc reactons. Examples of marked ducrepanaes between the two
:’;zdtminnnpm‘edbmpmtnhlc;yphﬂnmnhminﬁp.ﬂ
4.

REASQNS FOR PERSISTENT POSITIVE STS FOLLOWING
RAPID TREATMENT OF LATE SYPHILIS

In 2 previous section of tho chapter I gave reasons for believing that
the permstence of low reagin titers for many moaths following rapld treat
ment of early syphils does not indicate the continued presence of foa of
fofection. Nelther does the persistence of reagm in patents treated for
Late syphifis necesarily mean the permstence of foci of Infection, in my
opeion, The fact that STS ranam posithe for much Jonger perfods fo!
Loning treatment of late syphils than of early syphilis docs not In any way
detract from the conclusion that posttrve STS following treatment of late
STPla do not necessarily Indicate foa of miection. Sdentific proof of
thm belief 1 not avaable, but clinical observations favor it and there are
aho good thearetrcal reasons for believing that the presence of reagm 1n
the blood serum following treatment s not necemarily evidence of a con-
tmued syphiline {nfection.

In the laboratory at least, reagm behaves like an antibody and we
know that ndrviduals vary greatly In the antibodies formed and 1n the
length of time antibodies arc demonstrable after an infection or after

vaccines. For example, Injections of dead typhoid bacilli will
Qwe the production of agglutining for Baclllus typhosa. Following &
*ries of typhod-vaccine Injectiont, most Individuals will have pomtve
WidaPy tests, bat the amount of agglutinms demonstrable varies in dif
ferent ndividuals as does the length of time during which positive WidaT's
1e3t3 are found. Yet it would not ocear to anyooe to confuse a positive
Widals test in such cases with focl of B typhosus Infection.
Inhtcl)-phﬂ'lLbcmdydhh\rbadmpklmmn.:quhglbcw(
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of forming reagin, and 1t Is theoretically possible that reagin contmues to
be formed for many years after the infection has been elimunated. In
treated cases of syphils 1t s impossible to know if all treponemes have
been destroyed by the treatment, Therefore, patients treated for late
syphilis should be observed as long as posible, but nnlews there fs dmscal
evidence of progremion or definite serodogic relapse, re treatment b un-
necesary merely becamse the STS reman positive. Patients who have
been well treated for late 5y phils shonld always be Instructed that pontive
STS do not necemarily mean the contlnued presence of syphils. Much
unnccosary anxiety has been caused In the past by failing to give this

FIG 23 SUMMARY OF QUANTITATIVE STS AND INDICATIONS
TOR RL-TREATMENT

| In primary and secondary 5yphlln, mccewfal raped treatment ls followed
in the majority of cases by negative serologic tests for syphills within 6
months.

2. Patdents with negative spinal-l Id findings but persistently low blood STS
titers for morc than | year after rapid trestment of primary or secondary
syphllis req ire oo further therapy unlew marked sustalned rises kn STS
titers ocour

3 P ucnt treated for pelmary and stcondary syphilis who develop new Infec
tious [eslomt o have deflaite sretained riscs In STS titers at any time after
rapd treatment should be re treated,

4 Patenty treated for primary or sccondary syphiliy, who contioac to have

complement fixation tliers { 20 or greatr or quantitative focculation

testa of 3 or greater 9 months after rapud therapy may be re-trested a
precaationary meamre.

P tients grven rapud treatment of eacly latent syphlls of lem then 6

months duration may be expected t become scroncgative within 1 year

after treatment n th majonity of cases. The penlstence of kow ST3 tters

n wxh patents for morc than 1 year s not an dleation for further

treatment.

G Patents with latent syphill of more than 6 months duration as Tk
requre more than { yea to become completely scrooegathe. I generz),
the looger the duratlon of latent syphilly, p to 2 years, the longer the
ume vquired for the STS t become negative. Re treatment b pot lodl-
cated In mch patients untew the { flowsap STS titers thow defindte and
sustained rsey from previows levele

7 The pnmary um of trestment In Iat latent or It symptomatic syphll

of more than  yearns duration h not to obtaln negative STS but to beal

ctive lesloos and prevent furtber progres of the disease, The fallare to
reverse posth STS ¢ exatl  In such cases docs not neceparily mean
the persistene of foci of mfection,

Some patient ma ha  marked floctuations | STS titers during the

yeans following treatment of lat syphill Such floctatlon can be dive

garded 1f however marked rises ko STS titers oceur which are sustalocd
for 3 monthy, further lovestigation for & ldence of relapse b Indicated,
and re treatment | generally dvluble,

o

o
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formation to treated patients, Well-treated patients who still have post
tive STS should not be regarded as infectiom 1n any way mercly becawse
of the persdstence of positive STS.

SPINAL-FLUID TESTS IN SYPHILIS

At least four different tosts should be doec routinely In examinmg the
spinal finid for evidences of a syphiliic infection m the central nervous
fytem (1) quanttative complement fixation reaction, (2) ecll count,
(3) total protem determination, and (4} colloidal test.

QUANTITATIVE COMPLEMENT FIXATION TEST

Titrated complement fixation tests for reagan In the spinal flud can be
done by nach the same technique a3 can complement firation titens for
reagm m blood serum. The New York State Department of Health labora-
tory has provided the Syphills Service at Belleviic Hospital with such tests
for the past 3 yearns. We have found reports of spunal-fluld reagin m
umts more belpful than the older method of reporting poutive Wasmer
AR reactioms 1 varying amounts of flukd Floctuatioms . spinal-flud
Teagin titers are lew frequently observed than in titens of reagin in the
blood. The amount of reagin m the spinal fluld, as in the blood, 1 no
bndicaton of the pevertty of the syphilite Infection, but the drop In spmal-
find reagin trters followmg treatment b usually more rapid and con
Umuons than m the case of the blood.
Fabe positive tests.—Complement fixation reactions for reagin in the
spimal fud are much more specific than 1n the blood false postive tests
have been reported and undoubedly have occurred, but they have been
¥ery rare in our expenence at Bellevne Hospltal.

between reagm in the blood and spinal flimd.—Reagin
i formed Independently in the blood and spinal fluid, There © 1o rela
bombip between the amount of reagn In the bood and the amount in
the fpmal flnd. In pathologec conditions which cause increased perme
ablity of the blood vemsels, serum containing reagin may enter the spinal
fud from the blood. Such conditlons are urcommon among them,
<t meningitn and 1 encephalopathy might be d

CELL COUNTS

Acturate cell counts are of great mportance In sprmal-find cxamina
©om far syphifis, On the bax of our expenence with mere than 35 000
1l flmds examined st Bellevue Hoepital, [ am convinced that any
number of cella greater than 4 per culbae millimeter 13 abnormal. Varioms
counts up to s high as 8 per cubic milimeter have been regarded a3
pormal by numerous workers In syphiliy, but there i good autharity in
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the literature for regarding mare than 4 cells per cubic millmmeter s
abnormal. Among thosc who consider 4 cclls to be the upper limit of nor
mal are Dattner Neel, Brain, Boyd, Greenfild and Carmichael, and
Merntt and Fremont-Smith.

Cell counts should be made with large counting chambers which will
permit the cells 1n at least 3 cu mm to be counted. The Fuchs-Rosenthal
chamiber Is preferred. If the cells 1n all of the ruled spaces of thms chamber
are counted, the result will be the number of cells in 3 cu mm fluld. The
report should then be made in thirds. Thus, a count of 15 eclls In the
Fuchs-Rasenthal chamber would be reported as 15/3

When done with care, cell counts are onc of the most sepaitive and
valuable guldes to the activity of a syphilitic process m the central nervons
system At Bellevue Hospltal mereased cell counts have been found in
most of the previowsly untreated patlents with neurosyphilie

TOTAL PROTEIN DETTRMINATIONS

The only exact method of determining the amount of protein in the
spinal fluid }s Kpeldahl s method which b too difficult for routme u<
However exactness In terms of the actual milligrams of protem m each
cublc centimeter of spmat fluld » lew important 1 syphils than faldy
accurate approamations which are comsistent and comparable. Turbidity
tests afford adequate Information about the amount of proten in the
spinal fluid provided the degree of turhidity & determined with an elec
trophatometer and not by readmg taken with a colorumeter At Bellevue
Hospual total protein determunations arc made by adding 1 cc Extens
protein reagent to 1 cc spinal fld and reading the degree of turbidity in
an clectrophotometer after the mmture has stood for 10 mmutes. The
upper imut of narmal with this method & 35 mgm per cent.

Collokdal reactroms.—Withun recent years Lange has greatly mproved
his onginal colloidal gold test so that it glves quanttative ma well &
qualstatsve informanon. The vanatiom in color in the 10 tubes of the teft
are no longer numbered from 0 to 5 but from 1 to 20 By adding the color
numbera 1n all 10 tubes, 8 quantitative report i made. Nomally the 10
tuben should not add to more than 45 The highest posible total reading
would be 200 a result which I have never seen but not infrequently the
spmal flud of patsents with general paress has had a quanttative col
losdal gold reading of 180 wath readings of 18 in each of the 10 tubex
As with the older more familiar collotdal tests, first zone curves, in which
the Inghest figures occur in the first few tubes, or curves in which high
figures arc reported in afl of the tubes, represent parenchymatous damage
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m the central nervous system. Sach curves are commonly scen in general
paresis but may be found in any type of neurosyphulis, including asympto-
matlc involvement of the central nervons system Syphilm 1 not the only
cause of abmormal collmdal curves, but, in the absence of other caimes
and 1n asocration with specific tests for syphils, abnormal colleidal curves
must be attributed to syphilitic infection of the central nervous system.

Qualitative tests for incyeased protein—In addrtion to the foor cmen
tial tests of spinal fluld which have been described, a qualitatrve test for
incrensed protem i weful. A Pandy test can be done durmg the with-
drawal of spinal fluid by permittng 5 drops of fluld to fall into 1 cc
Pandy solutton. If the solubon becoma turbed immediately the test s
positive.

SPINAL-FLUID SYNDROME

The abave tests of the spinal fluld, taken together form a pattern
which yiclds emential inf {on in the of

Syphilttic activity in the central nervoas system s indicated by ncreased
cells which are definite cvidence of inflammation In untreated patients
with neurosyphilh, increased proteln in the spmal fluid i again evidence
of syphilitic actrvity Abnormal colloidal gold carves reflect a patbologle
Pprocen in the central nervous system, and in amoclation with the other
tests they are of valoe. The first zone curve, or the so-called paretic type
of curve, as a rule, has a more serious prognoss than others,

Following succemful antisyphilitc treatment, cell counts become
pormual withm 3 or 4 months after treatment protein determinations
which were markedly clevated prior to treatment may not be normal in
some caxes until 2 years after therapy  very semitive colloedal gold testy
my require more than 5 yeam to become normal. As a rule, the last
#pinal fluld tests to became normal are the complement fixation reaction
and collordal gold tests, which may not be negative In some cases for more
than 7 years after treatment.

Why i takes so long for atmormal protem valnes to become normal
{dllowmng treatment of some cass of lare neuroeyphiln s dificult to
tnderstand. Very high total proteln determinations in patients treated
far neurosyphilis of 2 or 3 years’ durntion wnually become normal within
6 months after therapy but in cases of late neurosyphilis the total proten
WCmmﬂyhﬂ:mbtcmncnmmﬂfm’ZyﬂllPrﬂﬂmaﬂybalh:s
beging with the nstitution of effective antisyphilitic treatment, and it
seem unlikely that the healing process continues for 2 years In the gheence
Ofinfccl.hn.th,uthlcvucHuplml‘:hntmtuhm'wdnr:hpgm
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= patlent treated for neurosyphilis more than 15 months after the com-
pletion of treatment. Furthermore, re treatment of patients whose spual-
fluld findings showed a steady trend toward normal values falled to
hasten the rate at which the tests became normal. It may be that munor
reparative processes contnue for many months after a prolonged nfec
ton n the central nenvow system, or there may be some other abscure
reason for the persmstence of increased total protem In the spmal flmd
I do not believe that the problem can be explained by the penistence
of an actual syphilitic infectlon In the central nervous system, or we
would have scen more relapses among the patients who sl had increased
protan more than 1 year after treatment.,

The new Lange technique for colloidal gold tests gives more consistent
results than the older method but the new test » abo much more smo-
tive than the older one, with the result that abrormal curves persst longer
after treatment, Among our patkents treated for neurosyphils, the type
of zone curve changed after therapy 1n some cases, and in others ot did
not. Quantitative results determuned by adding the figures of all 10 tuba
showed a gradual fall in all cases after succemful treatment, but normal
readmgs of 45 or Jas have not been obtained In some cases for mare
than 4 years. The reasen for tho 1 & obscurc as that for the permstence
of high total protein values. I do not believe that we are yet able fo
interpret abmormal colloidal curves with accuracy The more I studred
the curves following therapy of active neurcsyphilh, the more ddficalt
it became to interpret them, but the fact remains that, following s
cemful therapy the calloldal tests continued to show a gracual trend
toward normal valucs, and the trend was not altered by ro-treatment of
patients who showed no evidence of relapse.

Our beltef that the pattern of spmak-fluid tests accurately reflects the
acavity of a syphllitic proces In the central nervous system B not based
on theary but on the observation of large numbers of neurosyphilitia
treated with various types of thernpy mdudmg malaria, ardficial hyper
pyrexda, and pemeflin. Dattner who was the first to recognize the full
ngnificance of the spmal-flid pattern arrived at his concludons after
prolonged follow-up of many patients treated with malana in Wagner
Jauregg s clinkc in Vienna,

Few rules 1n syphils are without exceptions, and 1t would be a mistake
to insist that normal cell counts and protemn valoes In the spinal fluld are
always proof of the macuvity of & syphilitic procem in the central nenvos
system In our experience at Bellevue Hospital, however 1t has bead
extremely difficult to prove active nearosyphils in the presence of normal
cell counts and protedn valucs in the spmal flakd.
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Therapeutic tats are justified when one 13 convinced that syphiliue
actvity may account for progromrve climcal symptoms m the absence of
signs of activity in the spinal flud but, in our experience, therapy has
scldom proved effective in such casex.

The denderatum of all treatment 1 the restoration of Impaired fune
tlon, but antmyphilitic treatment dalgned to destroy treponemes cannot

acar timue or restore function when irreparable damage to cwential
né'vc.t.n’-ﬁ: has occurred. Nor docs dlinical improvement of a patient
s folb}wu:lﬁ treatment of neurcsyphils prove that the syphilitle infection has
been arrested Retnisdons and relapses are common occurrences in geo-
cral paress. At Bellevue Hospltal we have observed marked clintcal im-
Pprovement in patlents treated for neurosyphils when the spimal-flud find
ings proved that the infection had not been arrested. Coraequently spmal-
3 flnd examunations at intervals of 8 to 6 months followmg treatment are
““by far the best guide to the effectivencn of treatment of neurosyphiln.

An flhatration of the response of spinal-flusd findings following malaria
therapy of a patient with taboparesis o given in Fig 26 Thuw patient has
been followed up for 7 yeans  the spmal flind findingy are reported by
the older methods of determining Wamermann reactions and colloidsl
gold curves.

Four examples of the response of blood and spinal-fluid findings fol-
lowmg pemiallin therapy for variom typas of ncurosyphills are shown m
Figr. 27 28 29 and 30

Figure 31 illustrates a relapse following penucillin therapy foc asympto-
matic neurosyphilis, and success after re treatment.

TECIINIQUES OF OBTAINING SPINAL ILUTD

Spinal fluld exarminations are of such great mportance In the manage
ment of syphils that the procedure for obtamng the fluid should be s
simple and converuent for the patient as posible. In a large syphilis clinic
the number of spmal fluids obtained depends largely oa the attitude of
the climie staff and the expertnem with which spinal punctures arg made.
In expenenced hands either 2 lumbar tap or cisternal puncture causes
wvery Little pain, and hospitalization 13 unnccesary for erther procedare.

In most cases patients can be persuaded to have a lumbar or cisteral
puncture, provided the procedure is regarded by the clinic staff m the
same matter-of fact and routine way as a blood test, and provided &
physasn or nurse takes the trouble to explain the reasons why spiml-
flmd examunations are neccwary When patients arc made to understand
that involvement of the brain and spinal cord can only be determmed by



QUANTITATIVE SEROLOGIC TESTS 51

spunal flidd exammations, that & negative report means resmurance for
them, and that a positive report represents mpendmg seriows trouble
unilem proper treatment arrests the process, most will accept the tests.

LUMBAR FUNCTURE

The technique of lumbar puncture can be leamned enly by observing
the procedure in the hands of experts. In my judgment, 1t s & mistske to
give the impremion that a spinal puncture b a procedure comparable to
an operanon. Beyond scrubbing hs hands and pouring akobol on hus
fingexs, claborate preparatioms by the phyxclan arc unnccesary Rubber
gloves and sterile gowns need not be used. The patient can be prepared
by expoemng the lower back and pamting the area where the puncture
will be made with a good skin antmeptic which can be washed off by
sterile gauze soaked fn 70 per cent afcohol. The needle wmed for the punc
ture ahould be no larger than 20 gauge, and the puncture can be made
with the patienit erther mttmg or lying on the sde wath the knees drawn
up. In ather case 1t is Important that the back should be arched so that
the vertchrac are not drawn together If the stylet » withdravn from the
needle before entermg the intrathecal space, blood o likely to enter the
oeedle, In ruch a case, after the pamnt of the needle has plerced the
Teninges, spinal flokd should be permitted to flow through the needle
untll al blood cells have been romoved before the flud b collected for
testmg Many a sprnal-fluid specumren has been rained for accurate testing
because of red blood cels m the flud. Every cffort should be made to
collect Auid which B uncontaminated by the sightest amount of blood.

After the needle has been withdrawn, the patlent should be allowed
o pet up immediately Nothing b ganed and sometmmes considerable
Peythic damage s done by keepmg the patient flat in bed, with no pillow
{or several houns. The purpose of keepmg patients lying down after =
lumbar puncture 1 to prevent headache. Abundant evidence has now
been accunmulated to prove that the recumbent position for hours after »
hmhuuph;a:na&a:lnﬂdmccolhadachan!hcrthmdcanum

Davenport and Blau workmg m scparate chmcs of the New York Clty
Dep.mgofﬂalth,fmmdthuwhmplﬁmuwmm!dmlawthc
cﬁmc;ndmgngtmthdrmuﬂpumuloﬂmwhzglumbarpumuru,
fewer headaches occurmed than when patients were kept in the recumbent
Pporitson for 10 muputas of more in the clinic and told to go home to bed.
Aﬂaworﬂngntthcmmhwmmnu!mN Y., has reported
obmervations smilar to those of Davenport and Blau. If a patient develops
lpmhnnh-r-punfmmhadxhc.ﬂlﬂmmmbcmpodﬁmlﬁ'udithcbcm
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CHAFPTER 3

IODIDES BISMUTH ARSENICALS,
AND FEVER THERAPY

AvtHovon penkillin prommes to supersede all previous antisyphditic
agents, blsmuth, arsenaxide, and fever therapy will probahly contmuc to
hawlpl:ccmth:uammtoflom:casuo[ryphﬂn.lnpmpmldﬂh
years antsyphihtic therapy d ded a thoroug ledg
various preparations of bumuth and arsenical drugs and the mcucm
cawsed by them. The physician required expert knowledge of what to look
for In the way of reactions, when to interrupt treatment because of them,
and when to continue 1t 1n spate of them. All too frequently in past yean
the fear of reactions resulted in inadequate therapy becaute of the reduc
ton in dosage of ansenical drugs. W eekly mjections of 015 to 0.3 gm
peoanphenarmune or of 001 to 003 gm amsenaxide will not necessmarily
prevent senous reactrons 1n patients who are intolerant of the drugs, and
such dosea represent poor antmyphilitic treatment. Now that penicilln i
available, concern over reactions to the ansenicals n lem mportant, since
penicillin may be used 1n patients who have even mild arsemeal reachons.
Therefore, 1n the sections which follow I have purpascly Limited duscur-
slon of the heavy metals, arsenicaly, and fever therapy to the information
which secms to me most esmential

v
MERCURY
Antsyphilitic therapy with mereury 2 protoplasmic poison, u practically
obwokete. If mercury o used at all, the best method of sdminstration i
by munctons.

I0DIDES
Duc to thar cflect on granulomatous tsue, the fodides may still have
value 1n the treatment of syphith. Todides, 3o far ss 1 known, have lttle
effect on treponemes, but they mid 1n the resolutron of granulomas, Jobbng
9o
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and Petersen proposed the theory that the 1odine radwcle combines with
Lyt twue, thereby permutting auto-

typ ytic ferments m g
Iyea by frments formerly inhilated by antferments. This theory may or
may not be correct, but the efect of fodides on grarulomas was proved st
least once 1 the Der logical Service at Bell Hosprtal when a skin
gumma of 5 manths duration healed with large doses of sodides.

Potamium fodwde b iweed in 2 saturated solution and u gouen only by
mouth, The unnl doee is 2 to 3 gm, three tmes daily There 1 no virtoe
m the practice of starting potammm lodide in low doses and gradually
Incressmy the dose.

Sodhon Jodide can be given Intremmacularly or Intravenowly It b
wually prepared in a 10 ar 20 per cent salution and s given In doses of
210 10 gm, three or four times weekly Sodium lodide b excreted rapidly

The jodides are believed to have value in the treatment of gummas,
ardiovaacular syphilw, and neuroayphilis,

Toxke effectr—Seriom reactions to sodides are rare, bt potastum
wdide frequently camses gastromntestinal irrtation and an anpoying
metallic taste in the mouth. Catarrh of the roucous membrancs and skin
eruptions may be produced by ather potasnum or sodium lodide, A few
imtances of desth due to gangrenous, ulceratve fodide eruptioms have
been recorded.

Contraindications.—The chiel contraind to the we of jodrdes
3 xyphilis arc concurrent tubereulonm o thyrodd dbense.

BISMUTH

Bismuth, first miroduced by Sazerac and Levachtl In 1921 s a Jess effec
e trepaneminidal agent than the arsenicals.

Preparations.—Three typas of bamuth preparations are available for
hm'amn:uhr{n}ccnom (1) watersoluble preparatiorm, (2) ofl-soluble
Preparations, and (3) sap of insoluble bmmuth subeal nofl.

If rapid absorption and clmmation of bamnuth are dedred, water
dnhkmmmgnmmmmﬂythmmﬁwmnmly
Oilolnble preparations are absorbed more slowly than squeons salatiom
und are ehminated lesw rapsdly They are given by mtramuscular Infection
atthree 1o five-day intervale

Tomaluble bamuth in oll, the preparation of cholce m most caser, usually
ﬁOmmulIOpcrctntbﬂmulhmtnbcﬁlt:nnpcndtdmdlB.muLhmb.
salicylate cantains about 65 per comt metallic bamuth and the wrma] dose
hzmddmﬂmwmmmalummﬂkm




98 SYPHILIS ITS COURSE AND MANAGEMENT

The absorption and ell {on of bamuth subsaheylate in ofl are dow
According to Cole, & continuous dally urinary excretion of 2 to 4 mgm
brsmuth indrcates the presence of therapeutic timue concentrations, and
weclly Infections of from 1 to 2 cc bumuth subsalicylate In ofl will yleld
& contmuous excreton of at keast ths amount of bimuth. Few stuations
occur where insoluble salis of bumuth m ofl will not serve the same
purposc as soluble preparations which must be grven more frequently

In recent years we have kesmed that bsmuth subsalicylate in oll can
be g 'en cvery other day for at Jeast 10 days with relatrve safety With
such intermive treatment, depoats of the drug undoubtedly remain m the
muscle for several months and during much of this time, probably pro-
vide sufficient bamuth to protect agmnst relapse and reinfection. Thh b
not always true, as several patients treated for carly syphills returned to
Bellevue Hospital with dark ficld pemtive lesions withm 4 months after
treatment courses that meluded four or five njections of 0.2 gm bomuth
subsalicylate m il within an B-day perrod.

Oral administration of b h.—Brmuth o absorbed from the gastro-
Intestinal tract and can be given in dafly doses of 0.5 gro to 1 gm metallic
bmmuth. Sodrum bumuthate, calfed Sobmsminol, in doses of 2 caprules
three times daily heals skdn gummay and probably has much the mme
effect as bumuth mpected mtramuscularty When oeal blsmuth was wed
at Bellevue Hasprtal, patients frequently complaned of gastrolntestinal
$ymp Onl adminmtration of blsmuyth 13 not advised, as there o no
amurance that the drug will be taken as directed.

Toxic offects—Busmuth causes remarkably few senows reactont
Rarely local ttmsuc reactions may be so severe that further Inpections are
madvmable. Bumuth stomatits can be very severe, but, fortunately it has
2 low incidence, even in patients with poor oral hygienc. Bumuth pig-
mentation of the gums and oral mucosn of patients recaving the drug &
frequently seen and 1 harmless. Skin eruptions caused by bumuth bave
been described but are extremely rare. Blumuth is mildly toxk to the
ndneys and should be used with caution 1n patients who have nephnts
or nephros, Accidental infection mto & ven causes pulmonary embolism,
and 1nto an artery necromis and gangrene of the gluteal muscles.

TRIVALENT ARSENICAL DRUGS
As a result of Ehrdichs discovery of salvarsan (606) numeroas other
mmldmgswercmthab:udmd\ncdmm:yphﬂhmoldﬂ'
trrvalent arsphenamunes, of which old  arsph 1 )
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and silver ansphenamme are best known, were all derived from an ars-
pbemamine base which has two benzene rmgs 1n {ts structural formala, In
1934 Tatum and Cooper relntroduced amenoxide which had been dis-
carded by Ehriich and Hata, It was first marketed under the trade name
of Mapt Maph h meta- parhydroxyphenylandine omde
(umpbcmrdn:hydmchloﬂd.e) Later other arsenoxides (Chlorarsen and
Phenylanine hydrochloride) were placed on the market. In solution all
of these products are esentially identical,

As = As AO

hd O O i O i
OH OH CH
Anphenamine base Oxopheparnne e

(3Mapharsen)

Ebrlich dscarded arsenoxide because he thought it was too taxic., To-
day ancnamide s emphatically the arscrucal of cholce, because m effectrve
doses It b3 much ks tomc than the otber anphenammes. The meldence
of major and mmor reactions has been greatly lowered by mubstituting
anenoxide for the older arsenicals, 1 have mot used any of the older
"Wmiunﬂnhml%dehlmh;dnummmﬂh:m,but
T rare matances pk may be tol d better than arsen-
ande, and also 1t may be more effective 1n exceptional caser

Anenoxide s cxcreted more rapedly than other trivalent ancicals
ad ean, therefore, be given more intamvely m cffective therapeutic
doxcs, In the treatment of early syphilis from 20 to 30 mgm per kilogram
o body weight are needed for the best rewilt. Eagle found In experd-
mental syphills in rabbets that 1t made no difference thermpeutically
whether the required amount of Mapharsen was grven In 5 days oc 8
weels. He, therefore, recommended treating early syphils with three
miectiom of 0 06 gm amenoxide weekly for 8 weeka. While this schedule
dﬁ'ﬂﬂnmlpruwdlc-hmrdmndunwnocnmﬂngnmﬂnmul
amounts of amenomde in & 10-day penod, it was les practical because
Fatients frequently failed to report regularly for treatment. There & no
question, however that the hazard of ide therapy o i i
when more than 018 gm » gnen i divided doses during 1 week. At
BCﬂcvucHuth.ul,nmwhmnmmd:thmpywnUm:tcdtothm
Injection of 0.06 gm a week, at leaxt 5 per cent of patlents had severe
gastrol inal plal and tomlly more scnoos reactions. In a
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seniea of 125 patients treated with three mpections of 006 gm arsenaxide
a week, | patient had amenical encephalopathy If pemallin were not

{lable the fve wse of ide would be pstifiable, but there
no langer any reason for exposing pauents to the risk of serom reactions.
Neverthclens, If amenoxide bs used at all, it should be grven 1n doses of at
least 004 gm to 006 gm every 3 or 4 days. With such trentment the
madence of reactions n not appreciably greater than when mjectsons are
grven at weekly Intervals. On the other hand the therapentic resolts are
superior if only because expenence has shown that patients arc more
Iikely to complete a short treatment schedule than a prolonged one.

Preparation and -d.minhlmdou of arsenoxlde.—Unlike solutions of
ald” amsph Ine and anenaxide can be dimolved
1n water readily and without f:zruflncrmng is tomaty by acation.
Bubbling arr through solutions of arscnoxide makes the preparaton les
toxxc but alwo, of aerated too much, lew cffectve therapeutically The dose
of 006 gm arsenoxide b dissolved in 5 to 10 cc sterile double~hstilled
water and injected rapidly into a vein As a rule, the more mpdly the
injection 13 made, the less Likely the patient is to haye pain along the vein.
Nitritold reactions, In my experience, have not been produced by mpid
mjectron of arsenoxide solutions.

Acadental paravenous injection of amenoxde, or any other arsenical,
should be scrupulotaly guarded against, since it results in severe pain and,
at times, sterile abecem and sloughing of theue, Even a few drops of
solutton outnde of the vein will cause paln.

REACTIONS TO ARSENOXIDLC THERAPY

The Jarnch-Herxhamer reaction (therapeutic shock) vwill be discutsed
1n the section on reactions to penicillin therapy of ayphils, Other reachioos
to amenoxide therapy are described in this section m the arder of thelr
frequency

Gastrointestinal reactions.—Nausca and vomiting are frequently sso-
clated with arsmoxide therapy When moderate, these complaunts are
not contramndscations to continuing the ijections. Occasiomally however
nausea and vomiting are so severe and prolonged that further Injections
are imponible. In mild reachoms ramea can {requently be prevented by
having the patient eat chocolate or some other sweet darmg the injecton.
Anxlety and fear of the Injections increase the tendency to gestrofntestinal
complamts,

Acute arsenlcal erythems (ninth-day crythema of Milian) —AT triva
jent arsenical drugy including arsenoxde may cause an acutc
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which begms an the sixth to the twelfth day following the first mfection
of the drug, regardlem of how frequently injections are given. Milian,
who firt dascribed the reaction in 1917 believed it wia due to the activa-
ton of a latent infection such as measles or scardet fever (blotropam)
Although there B no evidence to confirm this opinion, the reaction docs
resemble an acute infectson. Its first sign b wually fever and occalonally
the only cvidences of the reaction arc an elevated temperature and
malane. In most cases, however the nsc in temperature 1 followed within
24 houns by & generalized mochilliform or scaratiniform cruption which
Tiay or may not be amoctated with lymphadenits and pharyngitis. Rarely
hp&ﬂamrucd\munmotbuxpy acute arscrucal erythemss have been
with halopathy The p of excenmive
Immuuf;n-otdniancnpianﬂu}dufm:hpaucmlcalﬁnmthcdmg
noss of encephalopathy
Acute ansenical erythemas rarely last more than 4 or 5 days, and the
sabjective complaints are wspally mild. The occurrence of the reaction
oeceadtates interrupting anenical therapy for at least 3 to 4 weeks, after
winch tme the patlent nsually tolerates continued trestment with ameni-
cah Occasionally however recurrent attacks of fever and erythema and
other more serious reactions such a3 hepatitu, agranulocytosds, and ne-
phnta have occurred when amsemrcal therapy was roumed. Lefer
1945 repocted that in 14 patlents early contlnuation of ameme after the
mal reacton ked to seriown damsge, In the form of jaundice and agranu-
Jocytosts, with or without nephrtie. In every Instance where resumption
of treatment with arsenical drugs i necessary and pelllm cannot be
“':dahtbcruldbcmncdmyc:uﬂomlymd‘dthmﬂdm
hak —When de s given in dafly mjections
d&lgmormamlhcnmmirtqwmtmrﬂouhcnocphﬂupuﬂ:y
The incrdence of this serlous reaction I extremely low when injections
totaling not more than 0 12 gm arenoxide are given weelly At Belevue
0.3 per cent of the patents treated for early syphilis with xy
much as 1.2 gm arsenoxide m a 7 to 10-day penod died o a result of
encephalopathy
This reaction may occur at any time after the onset of arsenical treat
ment, Cases of encephalopathy have been deseribed following as Jittle ax
two injections of 0.3 gm h but such reactions to gmall
dﬁ‘tlucmrnnxdyumb:llnmncgﬂgiblc.Tbcruc&mm.thm
sbruptly with comulsions, or there may be premonitary signs of fever
headache, twitchings, spots before the eyet, nervousnes, and anxlety The
diagnoeis can always be made by examming the spinal fluid, as the total
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protein 1 markedly mncreased in all cases of anemical encephalopathy
Values of over 400 mgm per cent were found in two patients with fatat
reactions observed at Bellevue Hospital All but 1 of the 20 patients with
arsenical encephalopathy observed at Bellevire Hospital recovered or dred
within 4 to 7 days after the onsct of symptoms  the one exception be
came progremively worse for 2 weeks before fatal termunation, Complete
recovery occurred 1n 16 of the 20 patients,

The reports of pathological changes noted in the brams of ndividuals
who died wrth arsenlcal encephalopathy have varied from marked cellular
infiltraton with or without penvascular hemorrhages to no notable
pathology Apparently the reaction i vascular and allergie. Evidence of
marked edema of the bram has not been noteworthy at autopey bat in
all probability some edema of the brain occurs durmg the reaction.

Numerous suggestions for the treatment of arsenical encephalopathy
have been made, but, 1n our expenence at Bellvue Hospital, the treat
ment of chosce o sedation Suificrently large doses of sedatives must be
given to control the convulsions and keep the patient at rest. Morphine &
valuable. We used sodium amytal or sodium phenobartutal intravenomly
or intramuscularly to control convultont. During senous reactions thor
ough neurologic exammations should be ducouraged they serve no good
purpase and diturb the patient. Injections of 0.8 to 1 cc of 1 1000 soln-
ton of epinephnn have been sugpested for the treatment of amenical
encephalopathy they were tried at Bellevue Hosputal with poor resulte
Dehydration wath 50 cc of 50 per cent sucrose intravenoualy can be tried
and may be of some value, but infunons of 5 per cent glucose may have
to be gren subsequently to patients who are unable to take flulds by
mouth. BAL (2 3 dimercaptopropanol) should be given 1 dases of
25 mgm per kilogram of body weight every 4 hours for the first 2 dnys
and once or twice & day for 5 or 6 dayx, even though hts value in arscnical
encephalopathy m doubtful. Prebble, who has reported by far the largest
number of anenical encephalopathics, does not recommend BAL. That
BAL 1 an cffective antiarsenical has been demonstrated m numero
cases, but my experience in unng it 1n only a few cases of encephalopathy
led to no defiute conclusions.

Arsemical hepatith.—The reported incidence of Jaundice caused by
anenscal hepatitn anes greatly At Bellevue Hosputal faundsce occurred
in about 0.3 per cent of patients given masave ancnotherapy with amen-
oxide. Organsc anenic s known to produce liver necross m animals, and
arsenicals should be a wided n the presence of liver damage. The di-

crepancia in the reported inadence of faundice during arsenucal therapy
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maxy be due to the fact that amociated liver duease or infectioms accounted
for some of the repocted cases. Amenical hepatits rarely resalts in any
scnous sequielac, but fatal cases of acute yellow atrophy have occurred.
Jaundice octurrmg 1n patients several montin after the last njecton of
arscnical drugs has been attribated to the delayed action of amemie, but
proof that the hepatitis in such cases was duc to arseucal treatment fs
lacking,

Blood dyserasins.-—Agranulocytosis and aplastic ancnuas may be caused
by any of the arsemcals. Soch reactiom are very rare m my cxpenence,
but Holley has recently reparted 12 cascs of agranulocytoshs occurmng
durmg mamive arsenctherapy of carly syphilis. All were treated with BAL,
and all recovered. The dosage of BAL was the same as that described
in the section oo arsemucal encephalopathy In patents who have had
blood ¢ due to apy further mjections of amenical
drogs should be prohibited.

Ancnical dermatitides—When the older arsphenammes were nmed,
lhnu’upﬁmnwn—con:ofth:nnprmcd.umtoﬂufmmt'n}emd-
dence of such reactions was greatly lowered when anenoxde was sub-
satoted for “old arsph ine and pt Inc, Exfollatrve derma
i, the most senows and dmabling of the akin reactions to orgamc
AnClC, B very rare with amenomde therapy Urtleans and patchy
eczematold dermatits have been amocated with arenomde therapy In &
few cases at Bellevue Hosprtall

Nitritoid reactiome.—In treatment with ald” anphenamine and neo-
anphenamine, nitritoid reactions durmg the infection or soan thereafter
were not unonml. In such reactioms the patient complams of fecling bot,
beromes flhed, perspires, and may lose consciousness  the pube b almost
imperceptible, and the blood prewure b unobtanable. Subcutancoss m-
Jectlons of 5 to 8 mmuons of 1 1000 solution of epunephrm are mually fol-
lowed by prompt recovery In sosceptible indrviduake the reaction can
be prevented m most cases by mmall doses of epinephrm before the
wracnical o infected. N tritosd reactoms have practically been cimmated
by substituting arsenaxide for the older ansphenammes.

PENTAVALENT ARSFNICALS
The best known pentavalent by are Tryp dde and Ac
(Stovarsal) Nelther drug i as treponericidal as are the trvalent arseni-
caly, although Acetamone, ather by orl edmmmtranon m the form of
ubkuabymmmm;cmmwﬂ]nmcmomnpdhuﬂngofnﬂy
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syphilitic kestom than Tryparsamde. Stovarsol, in the form of tablets ad-
munutered orally has been used in the treatment of congemtal syphilis
because of ease of admunstration but 1t has not proved ot cffectve a3
the trivalent arsenicals.

For the most part, pentavalent ansenicals have been wsed for the treat
ment of neurosyphiln. The drug most commonly chosen m Amenca bas
been Tryparsarude, which b the least treponermadal of all the orgame
arsenic preparations used in syphilis. For unknown reasons, the pentava-
lent arsenicaly have proved more effective mn the chemotherapy of general
parass, and perhaps other forms of neurosyphils, than the trvalent
ancrucals. But, 1n spite of ths fact, Tryparsamide b »0 mfenior to fever
therapy and perucillin in the treatment of ncurosyphila that it desene
bitle consideration today The inddence of optrc nerve injury due to
Tryparsamide m suflicaently high to make its use hazardous, and the thera-
peutic results, in my opinton do not warmant its continued we. In 1938,
I reviewed the charts of 250 patients who had received large amounts of
Trypamamude at Bellvue Hospatal. Except in cases of general parcss
where it appeared to prolong Iife, I could come to no definrte conclusrons
a3 to ity value 1 neuroayphilis, In 1939 foflowing severe inury to the
opuic nerves of two patwents at Bellevue Hospltal, we abandoned the we
of Tryparmamide entirely

FEVER THERATY

The beneficual effects of fever in the treatment of syphilis were first dis-
covered by Wagner Jaurcgg whose Interest was aroused by his cimeal
checrvatons that patients with peychoses occaslonally Improved after
fevens. Following this observation, almost 30 years pased before Wagner
Jauregg dwcovered that general paresis could be checked by fever and
that induced malann was the most cflicent febrile agent.

The search for an explanation of the benefial results of malam B
general pareas led to much speculation and controversy bat to very
lirtle scientific nvestigation of fever per se for almost two decadas. In
some quarters the controverry still contmues over the relative valoe of
mahmandnmﬁcmlhypcrp)mmd)etrmlmcnlofncumqyphﬂn.ln
spite of differences of optnion, the available evidence mdicates that {ever
regardlem of how 1t m produced, o a valuable antisyphilitic agent. Bk,
Carpenter and Warren have demonstrated m rabbats that T palbdem
B killed in vivo by temperatures of 42 C maintained from 1 to 6 bours
In human bemgs, however avallable evidence indicates that T pallida
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are not completely destroyed by temperatures which are tolerated by man.
Nererthelem, the treponemes are unquestsomably injured by elevating
trmperatures to levels of from 102 F to 105 F {or 3 to 6 hours. Thu fact
suggests that fever i a valuable adjuvant to other antiryphilihc agents.
By the induction of fever with mtravenons injections of typhald vaccine
at Bellvue Hosprtal, we were able to reduce by half the total dosage of
anenoxide necemary for the care of early syphils in a 10-day penod. We
akeo found that malaria therapy of all types of peurosyphills was mccessful
In checking the activity of the infection In 85 per cemt of cases when
follawed by only 10 daily injections of 006 gm anenaxide.

In amy type of syphilis which proves remstant to other forms of ant-

tic nt, fever i valuable as an ady to other treatment.
(‘nuofcaﬂyorhteryphﬂnwhxchpmvcmmtommdrug:
nd penicillm should recelve fever therapy Malards or dectropyrexia »
preferred for nearosyphilia. From 8 to 10 fevers are usually suficient for
all forms of neurosyphifs, including general paress. In other types of
syphilia, fevers can be produced by intravences injections of typhod
vaccine. The vacane wsed at Bellevue Hespital contalned 1000 000 000
B typhonn, 750,000 000 B  paratyphosus A, and 750,000,000 B paraty-
Phann B per cublc contimeter The first fever was mduced with an Initial
dose of 01 cc of this vacanc Injected Intravenowly the second wath 0.2
<c, the third with 0 4 cc, the fourth with 0 6 cc, and the fifth with 1 cc.
From 2 to 3 houn after the inrtial 1njection, if dexired, another dose of
equal amoant can be given to prolang the fevera. The intravenowm mjection
of typhoid vaccine causcs considerable discomfort which can uraally be
relieved by Demerol or 1f necessary by morphine. In most cases 1t is duffi-
cult to induce more than five satul, y fevens by intr inj
of typhold vaccme when feven are induced every second or third day
Better fevers are obtalned when patlents are well covered with three or
four woolen blankens.

Hazards of fever therapy —Fever therapy s dangerous in debilitated
Fatients and should be ghven with caution in all easer The reported
wortality ratey attributed to malaria therapy have ranged from 5 to 20
Per cent. The mduction of fever with wtravenous injections of typhoid
vaceme b a relatively safe procedure, but at Bellevire Hosprtal we encoun-
tered occasional severe reactions with lowered blood presure and fechle
Puke. Now that penicillin w available, the mduction of fever should be
nnded unless pendcillin has proved ineffective or has failed to check the
#yphilite infection.
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CHAPTER @

ANTIBIOTICS IN THE TREATMENT
OF SYPHILIS

PENICILLIN

THE observaton by Flemmg that the mold Pemeillwm motatum has ant-
bacterial properties led to the discovery of pendillin, which became avail
able for extemive clinjeal tral 1n 1942. The early investigations with ths
antlbiotic were Bnuted largely to combatng pyogenic miections. Because
e was umahle to obtawn penicillm, and he wanted to test fos effectivenes
m ryphils, AMabaney grew the mold and manufactured the antibotic m
the research laboratory of the United States Public Health Service at the
Marine Hosprtal, Staten Ialand, N Y By the early months of 1943 be
had Jearned that penleillin was an unususlly potent antlsyphiliie agent.
Hb prwacer treatment of early syphils with Intramwucular infections of
aqueoms solutions of pedllin i now history 1t provided an effectrve
Plan of therapy that served as & bamn for subsequent Inveatigations.

Chemixtry of penicilin.—Monographs on the chemntry of penicillin
were publahed by the Amerdcan Commuttee on Medical Research and
the British Medical Research Councll m 1945 and 1946. In 1947 a
review of the chanistry of penscillm was publuhed in Scumes Additonal
jnformation on the chemistry of the vanows peniciliing will undoubtedly
be available by the time this book b publshed. Suffice It to sy here that
many different salts of penicillin have been prepared withoat mpairmg
its antibiotic cffect.

Sals of amorphous (nancrystalline) pemcillin are unstable and are
advenely affected by mousture, exposure to air and heat. The early com-
mercial preparations were chiefly sodimm, potssium, or calaum salts of
amorphous penicilin. All penicillm salts are inactrvated by primary aleo-
bols, by an enzyme produced by Bacillus coli (penicillinase) and by
various heavy metals. Eagle has shown that, in relatvely high concentra
tlom, arsenoxde fs capable of inactivating pemicillin and, therefore, penf-
cillin should not be grven n solutrons contaimng either amemcal drugs or
bamuth.

107
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Crystallive penidillint.—Four different penicilins (G F \, and K)
have been identified and crystaliized 1n almost pure form. In the amor
phows penucillin onginally manufactured, G and F predomunated. With
changes in the mold utilized and the methods of growmg the mold, in
1944 and 1945 the peucillin produced contained large amounts of K.
Thu wns unfortunate, snce 1t was subsequently determined that penl-
cilin K waa Jem effectlve than the other known pendcilims. A co-operatrve
invastigation of the therapeutic efficacy of the available erystalline pau-
albns in cxperimental syphils m rabbuts, which was sponsored by the
Subcommuttee on Veneresl Disease of the National Research Coundl,
proved that G was more potent (in ayphils) than F K, and . Similar
imnvestigations by others, notably Tumner Cumberland, and Hoan Ying L,
confirmed this concluston and there i general agreement today that G b
the penicillin of chaice. Most ¢ ial pencillin factured smee
1946 has been crystalline G and even amorphous penicilins now have 2
G content of at least 85 per cent.

Unlike amorphous perucilin erystalline G # relatrvely stable and need
not be kept refrigerated. Its potency 1 preserved for long perlods at ard-
nary temperatures, if 1ot 1n agqueots solution.

Dosage of penicillin m terms of units.—Pure aystalline penieillin G
cn be prepared but the cort of producing It 1 absolutely pure form i
20 great that the commereal products so far have contatned from 5 to 10
per cent mpurines. Consequently penicilin G is still marketed In teyms
of untts rather than of milligrams. The number of units 1 determiped
by bio-asay The varlatons In potency of different lots of penicihn G
have been lew than with different lots of amorphous penicillin, but no
nttbodofh:o-nmyhumudamnlmngdmgcbywdsh!mmm'
grams. For clinrcal use, however such variations a3 exst between different
lots of penlallin G probably have little practical mgmficance, Under the
present law lmgmufcrmnﬂmcpemcﬂ[lnGmunhawnpotmcyd
ahout 1 666 unmits.

Identification of penicillio in body fluids——The only meam of Identh
fying penucillin m blood, unne, ar other body flinds s by bic-asay
Varous organmms can be wed to test the antibacterial effect of pemcillin
Sarema lutea or B, subtlls bemng most commonly used. Unfortanately
T palhdum cannot be wsed for bio-asay of penicilin. With prosent
methods of aeay (Sarcina luten cup plate) amounts of pemcillm as Jow
# 001 unit per cubie centimeter can be identified m body flulds The
chief value of blood-level determinations is to ascertaln the rate of sb-
sorption rather than the therapeutic cfficacy of any given dasage. From
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omr preasent knowledge, In so far s syphills Is concerned, the term thera
pentic blood level of penlcillin has httle import, mnce cases have been
cured with relatrvely small amounts of the antiblotic, and others have
fadled with very large amounts. And, unfortunately we are unable to
detrrmme the susceptibibty of the mdividual trepaneme in vitro as we
an with streptococdd, staphylococd, and other orgenisms.

Absorption and exeretion of aqueous or saline solubous of penicilin
—After intrarmmucnlar Injection of penicllm m aqueous ar mline sotution,
renage doses of penicillm are rapidly absorbed and excreted, wually n
2 or 3 hours. With very large doses (over 800 000 umits) demomstrable
nomty of penicilfin may be found in the blood for 6 to 10 houns
(McDenmott and Nelsan)

Followmg mtravenous and intr lar injectioms of ag solu-
torm, the concentration of penrcillin in the blood attams a peak in 15 to 30
mmutes, and thos » followed by & rapid fall. Most of the mpected peni-
ellm & excreted m the urine. If comtinuows blood levels of pemaillin are
1o be mamtained with mjechons of aqueous or saline solutions, 20,000
t0 50 000 umts must be given mtramusculardy every 2 or 3 hours the use
of cntinvons intravenous or intr lar drip B imp al and oo~

Decemtary

Methods of delaying the excreton o shsorption of penidilin—Varnom
methods of delaymg excretion and absorption have been wed. Delayed
acrhon has been atiained with caronamide, diwodrast, and pars-amino-
Eippanc acid, but the use of drgs to block filtration of pencillin through
the Kidneys by lem desirahle and cectrve than delaying abworption fram
ke depots. Consequently most efforts to Improve pemcillin prepara-
thoos have been devoted to finding practical ways of delaying absorption.
Each year has brought advances 1 the commercial products of slowly
theorbed penicilfin, and poeably by the tme this book I published still
iﬂnhulmvrmmuwﬂlhwacmmad&Upmtb:Fumt,dd.ycd
thworption of penicillim has been best achieved In four waya (1) by
mixng penicilin m ofl and beeswax (2) by vaing penicillin partcles of
At least 50 mycrons in sme (3) by usng imoluble mlty of penicillin which
a1 towly abeorbed when mrxed m ol or water and (4) by sapending
sl particle dlze procane pentcillm G in oil gelled with 2 per cent alumi-
M monostearate.

Pemciilin in ofl and beeswae—Romanaky and Ruttman fint devised
lpﬂdnlmcthodo[dchymglh:nh:a’pumo[pmhﬁllmbymg“
with oil and 4.8 per cent beeswax. The original miztures of ths product
were solid at room temperatare and had to be heated to make them fimd.
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RLACTIONS TO PENICILLIN

While no other effective antwyphilitic agent kas proved so free from
scrious reactions as penicilin ity use has been attended with some toxic
effects. Herxhemmer reactions were encountered even more frequently
than with ancnical druge. Consequently before describing the reaction
peculiar to penlcillin 1t seerns advmable to conmder the Jarlseh Hex
hemer reactlon, which has been a familiar phenomtenon 1 the treatitent
of syphilis since the introduction of trvalent arserucals by Ehrlich.

The Jarsch-Herxhelmer reaction (therapeutic shock) —The Jarich-
Herxheimer reaction, more frequently known as the Herxhamer reachon,
B not umque to penicillin therapy of syphils. In the treatment of carly
syphilis the reaction begms within 12 hours after the first injection of 2
potent treponesuadal agent. It conmsts of fever wnth or without cxacer
bations of the carly syphilitic lesions, and jt rarely lasts more than 24
hours. Fear of the reactfon has caused some unnecemary overcautiod in
the treatment of secondary syphilis, e.g  beginning therapy with bramuth
or very small doscs of arsenicals or penkillin In the treatment of thou
1ands of cases of early syphilis at Bellevue Hosutal I have never known
a Herxhelmer reaction to do barm. Following the inttanon of therapy of
eurly syphilis with either a trvalent amenical or perucillm, many patients
have had temperatures of 104 F or aver for several hours wathout bemg
aware of the fever Otherns complamed of fecling warm or of havmg
chilla, and In the ambulatory treatment of eardy syphulis, large mumbers
of patieats have undoubtedly had Herxhemmer reactions without inter
rupting their usual way of Ife. Over 50 per cent of patlents gven penr-
cillm for early syphilis have had fevers lasting from 2 to 8 hows.

In late syphils Herxhemmer reactrams have been the subject of many
conflicting and confuning reports. The madence of such reactlons m late
syphils iy relatively low In my expenence, but some observers have re-
ported them fn about 50 per cent of previously untreated patlents. I do
not know the reasan for the difference betwermn our expenence at Belleve
Hospatal and that of others unlem we have failed to note very low and
transient fevers. Fever over 100 F and demonstmble exacerbations of hate
syphilitic lesons, following the meeption of pecillin therapy have beent
obscrved 10 about 10 per cent of late cases treated at Bellevire Hospital
The most notable reactions occurred m patients given pentcilim for neuro-
syphilis. A number of these paticnts became psychotic, or markedly agi
tated, withm 24 hours after pentallin therapy was started. We have ob-
served po harmiul sequelac to these reactsams, in spite of the fact that
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restraints were needed to control several padents. However Stoke,
O'Leary Solomon, Rowe, and others have reported occasional alarmuing
reactions in patients treated far neuroayphilis with pemcillin. Mooee statex
that “several cheervern {ourslves, O Leary Solomon, and Rose) have
seen rapdd paretke detenomtion develop within the first few days of treat
ment m patients who seemed good mis before, progreming to unex
plained death within a few weeks.” * Sumilar obeervations have oceasion
ally been reported after the onsct of malaria therapy Whether or not
these umtoward effeets could have been prevented by prelunmary counse
of biomuth 5 prohlematical, especially nce bismuth has net been effecuve
in the treatment of general parcss.

In very rare instances Herxhermer reactions m cardiovascular syphilis
have probably been the came of serdous damage and even death. In my
opumon, however the menace of therapeutic shock has been exaggerated,
Sudden attrcls of paroxysmal dyrpnea, anginal pam, or heart faflure
bave occured in patients with syphihtic heart discsse who were not being
treated speclfically  Yet, if mmilar symptoms occurred withm 24 hours
after antsyphilitic treatment was started, they were uspally attributed to
2 Herxbhenmer reaction. A pertinent inadent recently occurred at Bellevae
Hesprtal, when a patsent with cardiovascular syphils, who was waiting
1 line for his finst injectlon of penldilin, suddenly collapeed and dled.
Altbough po sutopsy was obtalned, it Is probable that he had a coronary
occluaion. However if the accldent had occurred 2 few hours after the
firet injection of penicillin instead of before it, the mupicon of Herxhelmer
reaction would have had to be entertained.

We have had no resson to belicre that Herxhedmer reactiom caused
hatm 1o any of the patients given peniciiin for cardiovascular syphilis tn
our service at Bellevue Hospital. On the other hand, one patient with
clrrhads of the Bver might have had s harmful Herxhelmer reaction
Thi patient was referred 1o us from a medical ward became of untreated
syphilk and cirrhosts of the iver Whether or not syphils was the cane
of the Hver disease conld not be determined. Treatment was started wath
{ntramuscular injections of 40,000 units of penleilin G in xqueous sohu-
tion at 3-hour intervals. He had po complaings and no fever on the fir
day of treatment. On the third day of penicillm therapy be was formd
to have mscites, which was not present befare treatment was started. Pera-
cllfin injections were stopped, and the patient was traneferred to the
medical ward where be later deed from hemorrhage followmg rupture of

Mcoax, ] E. Pex cfllm &1 Syphilis, Charlex (L Thomms, Publishers, Springheld,
n, 1948, p. 38,
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esophageal vancer. Posafbly the sudden development of severe portal
obstruction in ths panent was doe to a Herxheimer reaction.

No doubt it 1 a woc and mfe rule to precede penleilln therapy of
patients with cardiovascular syphlls and liver discase with a coune of
bimuth. It is quite illogical, however to give a course of biemuth before
begmning peniclllm therapy of late syphils to a patient who has recently
reedved penicillin for some other disease. Large numbers of patlents with
late syphilly have undoubtedly been given penscillin for some other infec
tion, without apparent harm—a fact which has not been given enough
connderation by those most concerned about Herxhetmer reactions.

Not Infrequently onc hears of “delayed Herxheimer reactions, which
occurred from a few days to several weeks after the finst infection of sn
anscnical or penieillin, Proof that the migns and symptoms noted were
due to delayed Herxhaimer reactions has been lacking So far as I know
there Is no evidenee that delayed Herxhelmer reactions do occur But it
must be admitted that, until we understand the mechanbm of the reaction
better we cannot categorically deny the possibility of delayed reactions.

In former years it was generally asumed that Herxheimer reactions
were duc to the rapld destruction of treponemes. Ths explanaton #till
serms to me to be the moste plausible one  yet there arc arguments
aganst 1t. Olarsky has reported “severe Herxhelmer reactions™ in mx
patents with late syphils following only 1 000 units of penieilin, Tucker
and Farmer reported febrile reactions 1n five patens with late syphilis
following the first Inpectron of perucillin one of them recerved an initial
dosc of only 500 unlty, and the incidence of febrile reactions among
patienits started on treatment with 500 to 3 000 units of pemdilin was s
great as when imtlal doses of 25 000 to 100 000 umts were wed. Thos,
1t i difficult to bebeve that the reactsons described were cauted anly by
the rapid killing of large numbers of treponcmes. But, in apite of this
difficulty smmilar reactions have not been reported following pemeillin
treatment of other diseases. Therefore, we must asume that even small

of p Im have suffi effect on the syphilide vinm to pro-
duce the reaction. Why the resction & observed In only about 60 per
cent of patients treated for early syphils is unknown, and we arc totally
ignorant of the biologic changes causing the

The reports of reactions following Jow doses of penicillin have proved
the futility of trylng to prevent therapeutic shock by beginning anth
syphilitic treatment with very small doses of pemallm, It Is concelvable,
dLboughlhcrcbmcvidmcconLhnpoht,Lhanhcu’co!demud
pmk:’lhnmlgmltlppmduccpm»dmn-rduammlmufumnmc.
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Therapentic paradax.—The term therapeutic paradox has been used
to describe anatomic damage suppasedly caused by the raped healmg of
late syphilihc Jesions and the rapid formation of scar timue. Relmble
reports of therapeutic paradox m the treatment of syphilis are rare, bat
there can be no doubt that such paradoxical reactions to therapy have
occurred. In cardsovascolar syphilis, rapd healing might lead to distor
tion of the aortic valves and m came zortic regurgitabon of aggravate
an alrady costing aoche msuffiaency It 3 abo conceivable that raped
healing with scar formation in syphils of the lrver mught be the cawe of
portal obetruction and asates. Therclore, 1t & probably safer to begin
treatment of eardiovascular syphiln and late syphilis of the Ever with
bimuth. How many injections of bumuth should be grven before starting
penicillm In these condrtiom, to prevent therapeutic shock o therapeutxc
paradax, has not been accurately determined. I believe that 3 mjections
of bnmuth subsalicylate In cil at 5-day intervah should be sufficent
prepanation, but I might grve more bismuth in cases where the signs and
symptoms suggest a rapidly progr active Infl ton. In my
optdon, It ja impractical to start treatment of all 1ate syphikis with bamuth
inetead of penlcillm, When to begm therapy with bumuth and how much
bamuth to give must depend on the individual case and the Judgment of
the physician responsible for therapy

SPECTFIC RLACTIONS TO PENICILLIN

The toxlc reactions to peniallin have been the cause of discomfort to
2 mmall pereentage of treated patsents, but no scrions consequences have
resiited. The arsendeals, even when given caunously occamonally caused
fatal reactsom, but to date there has been no authenticated death from
penicill fony to penieilin can be clamified under a mumber
of beadmgy.

Systemic reactiont.—So-called secondary fever, which occurred after
the firt day of penicillin therapy and were not asoclated with typscal
Herxheimer reactions, have been the chied evidences of systemic reactsons
10 penlcillin therapy In rare instances at Bellevue Houpital, spiking tem
Peratura up to 104 F have occurred throughout the course of 7 4 days
of penicillin therapy of secondary syphifis. The patwents had very fow
complaunts other than {ever and po other cawe than pemcillin could be
found for the fevers, which stopped when the treatment was completed.
In other patients fevers developed 4 or 5 days after begmning perucilln

;hcrnpy but m 1o case was treatment stopped becawse of these secondary
evern
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Transdent albuminuna nausea and vomitng, and mild durrhea have
been reported following large amounts of penlcllin especully o the
treatment of subacute bacterial endocarditls, but no such reactions have
been noted among the patients treated for syphills at Bellevue Hovputal.

Urticaria with or without angioucurotic ederta.—At Bellevue Hospual
mild or scvere urticaria occurred In about 2 per cent of all patients treated
with penicillin. The incidence of such reactions was less following inpec
tlons of 2queous or saline solutions than of penucilin m ofl and becswax.
The reaction usually appeared on the scventh to the twelfth day after
beginmung therapy and scldom lasted more than 4 or 5 dayx. In a few
instances the urticana was amoclated with fever and generalized pains
similar to those of serum sickness. Mild or severe angloneurotic edem
was observed In about 25 per cent of the cases with urucaria.

Most of our penicillin treatment schedules for early syphilis were com-
pleted within 8 days, and we found it necessary to nterrupt therapy in
only 2 patients they developed giant urticaria and angloneurotle edema
on the seventh day after recavmg sx Injections of 600 000 units of
penicillin 10 oil and beawax. When 18«day treatment schedukes were
used i neurcsyphills, we were able to continuce penicillin in most patienty
in spite of urticarial reactions. The comtinuation of therapy falled to
exacerbate the urhcans and did not appear to peolong the attack i
most cases. In 5 patents under treatment for neurosyphilis, penicillin
was discontinued because of angloncurotic edema and fever ocrurrmg
about the tenth day of treatment. After a rest penod of 10 40 12 days,
inpectbons of the same Jot of penldiln were reumed In 3 of these patlents
without recurrence of urtleana. Antihstamine drugs were not ghven to
these patsmts,

Intradermal tests with aqueous solutions of peniciliin were negative in
25 patsents who had stvere urticaral reactions, and these. findlngs con-
form wath the ohsen atfons of other imestigators, The most gevere and
prolonged urticanal reaction, amoctated with marked edenra, ocurred
in 2 patient who recelved penleilin n oil and besywax. Intradermal tests
with aqueous solutions of penwcillin m th patient were negative, but
there was a strongly posttive patch test with penfallin in oil and beowax.
This was the cnly lostance of epidermal scruitization, with postive patch
tests, among cur patients who had skin tests. In apite of negative akin tess,
several of our patients had recurrent attacks of urticarla for some months
after completing treatment with peniciiim.,

Pillsbury Steiger and Gibeon, Curth, Shaffer Kampmeler and othen
have reported control of urticaral reactions duc to penicillm with antfhis



ANTIBIOTICS 17

tamme druge. Our expenence with thease drugs In the reactions noted at
Bellevue Hospital has been dsapponting In a few cases they mught have
refieved prurit, but they falled to control the reactions in patients with
wevere angloneurotic edemn. In other cascs pemiciliin therapy could be

tnued without antihl druge. In my experence, intravenous
Inpectons of aminophyllin have glven the greatest symptomatie relief in
cares of urticana and angioncurotic edema.

Exacerbatwns of secondary syphilltic datomy—A curloas reacton
which & unsue to peucilin therapy of sccondary syphills, conasty of
an cncerbation of cutancous and mocaal sccondary syphilitic Jesions
occurrmg on the sixth to the tenth day after beginning peudiltin thempy
When trestment i completed within 7 days or lem, the reachon may
occur scveral days after the last mpection of pemcillin The reaction re
scmbles ap achual fnfectious relaps, except that dark field examinations
of serum from the leswons have been commstently negatree, and patents
with the reacton showed no tendency to scroremstance. The reachons
cbserved at Belevue Hospital usually lasted from 3 to 5 days and were
at tma anocmted with fever sore throat, tender cervical nodes, and
malae, Three women who had cacerbations of secondary benons and
high fevers alyo had marked edema of the volva and were acutely
i

Stmilar reachions have not been noted in the treatment of sccomdary
syphile with antisyphilitic agents other than penicilin In many respects
this phenomenon is not tnlike a Herxhemmer reaction, except for its durs-
thon which b longer than the usual first-day Herxheumer reactson, and as
yet we have no proof that defayed Herxhamer reactiom occur Neverthe
bem, the exacerhation of the secondary lemons suggests that a mechankm
smilar to that of the Herxheimer reactsan may be the explananion of thi,
88 yet unexplained, phenomenan.

Erythematous or papular skin eruptions occurtmg early in the conrse
of penlalfin therapy —Eryth us, papular or vemculopapular skin
ﬂ'upomslppumgwhhmthcﬁrn?-lbmmlﬁa‘ltnrﬂngpcnldﬂln
treatment have been reported. They are believed to be the renilt of cuta
neoms senmtization by previous Infection with molds or fung. The
reactions of this kind obeerved at Bellevue Hospetal were of brief duration
and seldorn lasted moce than 2 days, despite contiuation of penlefllin
treatment.

Mycotic infectrons were present in some of the patients but not in all.
Skin eruptions caused by tinea crurls were markedly exacerbated In sev-
enal patients following the first Injection of penicillin, but they were not
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a cause for Interrupting penicillin therapy As a rule, reactions of thrs sort
have been mild and tranuent. Reports in the literature, however ndicats
that a rare patient may develop exqumte sensftivity to penscillm, and m
such an individual the continuation of penicillin thernpy may kead to
exfolutve dermatitis.

Bullows dermatitls.—A rare but apparently deflnite reaction to penk
cilltn, cambsting of large bullae on the exposed surfaces of the upper
extreruties, has been noted on several occamons among the patients
treated at Bellevue Hospital. One of the reactions developed only after
expasure to the sun, when the pauent vmted an ocean beach. The other
casts were amocated with urticaria, but the bullac developed only on
the exposed mirfaces of the hands and forearms. In these patieniy, ghoto-
sensttization may have resulted from the penscillm therapy The reacton
developed between the cghth and tenth days after starting treatment.
In onc pauent under treatment for neurosyphilis, penicillin injections
were stopped for 10 days and then resumed wrthout a recurrence of the
bullae. After discharge from the hosprtal the patient returned on several
occastom with a bullous dermatits on the exposed surfaces of the body
although he bad recerved no additional penlcillm.

Local reactions at site of penidifin injections—Localized eruptiom at
the mte of ingectson of either aquenus solutions of penicillin or of penk
cillin 10 oil and beerwax occasonally occur In a few cases observed at
Bellevue Hospltal, the dermautis was quite marked, but it was not suf
ficaently scvere m any case to cawse the interruption of therapy More
annoying and serfous than dermanth at the site of injections arc occ
wonal mflammatons caused by injections of penicillin 1n oil and beeswax.
Stertke absceses withm the muscle and subeutancous thsuc at the site of
npectiors of penscillin in off and beeswax have been reported. In all cases
noted at Bellevue Haspital the swellings caused by Injections of perucilin
in ol and beeswax subsmded wrthout incinon, and trestment was con-
tinued In all but ene patient. The new slowly absorbed salts of pesucillln
10 oil may prove ks Imtating than the preparatioms with beawax.

METIIODS OF ADMINISTERING PENICILLIN
Aqueous solutlons of penicillin should be Injected intramuscularly Ex
perlence has proved that there Is no advantage in giving the sotuthns
Intravenously and there » the doadvantage that the penrallin #s excreted
even more rapidly following intravenous than intramuscular injection.
The showly absorbed smals of peruallin in ol should also be grven
intramusculardy They can be given subcutancously with equoally good
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therapentic results, bat subcartancous injections arc usmlly more palnful
than mrtramuscular njections.

Intrathecal administration of peniciliin—Fallowing either intravenow
or intramuscular injections of average doses of penicillm, the antibionc
cannot be found in the spinal fluid. As both scrum and spmal flmd have
the abilrty to inhibit the antibacterial action of penlcilin, it » pomible
that minute amounts of pemcillin in the spinal fimd are inactivated and
5 are not demomstrable by blo-amay When dases of 500 000 umuts of
aqueous salutions of penicilin are given Intamuscularly pemcillin has
been demonstrated 1n the spinal flud in all cases. But the fact that a drug
i not found In the spinal lud m no way proves that 1t is weffec
thve against central-nervous-system Infections. The central-nervoos-system
tomies are all supplied by the blood stream, and failure to find a drug in
the spinal flusd docs pot mean that the drug does not reach all theucs of
the central nervous system.

Neurosyphilss has been treated with mtrathecal Infectloms of pemeillin,
The therapeutic resuls of this form of treatment have been reported as
rtusfactory Why thiy thould be true is pot easily understood. If penicillin
m the blood stream b not tranaferred to the spinal fluid, why should pem-
dim injected mtratherally be tramferred to the general circulation?
Obviotmty pemcillin Injected into the mtrathecal space must reach the
general cirenlation if it 18 to be effective agumnst parenchymatous neuro-
syphils, because the syphilitic mflammation ks pot confined to the
meninges,

But, whatever the theoretical advantages and dsadvantages of Intra-
theeal injections of pemcillin may be, cimeal experlence has proved that
oeurasyphils can be treated dfectrvely by intramsaular injectlons, and
there I8 1o reason to choose a difficult and hazardoos route of admmutra
ton when an easy safe, and effectrve procedure s avallable. Intrathecal
1nfectiams of peniciliin have, on occasion, produced serous damage m the
sl cord. I have not yet fornd any samfactory reason for gvmg m-
tratheenl iny of pemcilhn in the of neurosyphils, and
the e of this route i mentoned only to ad ‘me against it

Oral adminntratiom of penicllin.—No doubt many cases of syphily
could be treated effectively with penicilin given by mouth. Penicllln
lh(rbcdmmechlmdLrunthzymomtminxlmci,bmmmhhrgu
dmﬂmrcqmmdth;nmthpamnmnlh\jccdnm.AIBdkmchpu]
we have treated & few cases of carly syphilis with penicllin given by
mouth. The patients were hospitalized and treated under controlled con-
ditsons, Of 14 paticnty treated with 75,000 umts every 3 hours for 80 doses
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and followed up for | year 3 relapsed The oral adminbtration of pem
allin i the treatment of syphulls s not advised becatse, unless the patients
are hosprtalized, dosage cannot be controlled, and even under the bat
conditions onc cannat place too much rellance on the constancy of absarp-
tlon of penicillin from the gustrointestinal tract.

BACTTRACIN

In 1945 Johmson, Anker and Melency reported the dncovery of an ant-
biotic 1n the filtrate of surface cultures of the Tracy strain of B subils,
to which they gave the name baciracin. At o sympamum held under the
ausplees of the Syphiles Study Section of the National Inwitute of Health
1 April, 1948 Eagle gave a brief report on the action of bacitraan m
syphilis. The antibwotic B treponemradal, but up to the present In the
treatment of sy philis 1t has given lew eatufactory results than has pemcillin.
Nevertheless, according to Eagle, in experimental syphils & marked syn-
ergistic effect has been demonstrated by combining penicilin and bac-
tracan thernpy Further expenence may show that the treatment of human
$yphils can be made more cffective by combining the two antiblotia.
Data as to the mast effective ume-dose relatsonship of bactracm therapy
of syphilis were not available when this book was written. The nvestiga
trons of bacitraan in syphils which are pow mn peogres will undoubtedly
be reported within the next year

At present it scems unlikely that bacltracin will supplant pemcilln in
the treatment of syphilss, 1f for no other reason than that 1t 11 more toac
than perucillin With large dosar, severe damage to the kidneys (tubular
necroms) has resulted in muce. Transent albuminunia has occurred b
most humnan bangs who have been treated with bacitracin, and Reman-
aky has reported anuna and scvere arotermia In & patent treated with
large doses of thu antibotle,
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CHAFTER 7

PRINCIPLES UNDERLYING
ANTISYPHILITIC TREATMENT

Tre. princrples underlying the treatment of syphils can be summanzed
o {ollows

| Treatment should be completed 1n the shortest tme comsntent with
good results.
2. Treatment should be a3 safe as posdble.

It B my mtent to evaluate modern antisyphilme therapy In the Tight
of these principles, but, befare doing so, it 3 necemary to review what was
wccamplihed by therapy before the introduction of pemdlllm. It o futile
to condemn a new therapy mmply became it i not uniformly successful.
A far evalnation demands that we compare the effectiveness and safety
of the new therapeutic method with all other possble methods of treat
ment and the evaluaton must take Into account every redevant factor
apecially the contral of the diease from a public bealth pownt of view
With the above thoughts in mind, thns chapter » written to survey the
vanous mcthods used to treat ayphils in the past decade and to gve
genera] guides for the wae of penicllm.

RAFID ANTISYPHILITIC THERAPY CONTRASTED WITH
PROLONGED TREATMENT

When Ehrlich introduced arphenamine, it was hoped that a guick
mecthod of cunng svphils wonld resutt. Daifluscnment followed when 1t
was found that syphifis was scldom cured by & few mpertions of the drug,
and that the drug was too toxic for Thtemive use. As a result, the routme
!hcmpyof:yphﬂhhccnmclpm!mgcdpmgnmdwmklyh}ccmm
hﬂrrgmwhmlmlmmuymmlmu]pmdmwumgh:
ﬂmummdmmbmnmhmdanmhh,ddwugbhw
not unusual for patsents to recelve weelly infections of both birmuth and
4n arsenica] when the latter was well tokrated. Previous experience with
7
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The investigations of Chargm, Lafer and Hyman proved beyond doubt
that amenoxdde m cffechive doscs o much less toxlc than neoarsphena
mme. Therr work abo simulated otherns to try vanous types of rapd
treatment and finally led to the establahment of numerous rapid treat
ment centers for syphils by the United States Public Health Service

As previomaly noted, masave arcnotherapy cven with anenoxude, was
attended with serious toxie cffects m some cases, and its therapeutc ad-
vantages had to be welghed agamst its potential danger At Bellevie
Hosprtal we found it posible to continue raghd treatment of early syphilis
in periods of 10 daya or less only by cutting the previoualy required dose
of arsenoxide m half and giving four bouts of fever mnduced by typhosd
vaccine. Despute this dosage rednction, treatment was not without serious
danger in rare cases, and 1t cawsed much dmcomfort to patients and war a
source of amnety to the physicians in charge. But, even if a 6- to 10-day
schedule of mamive anenotherapy should have proved too toxc for general
adoption, 1ty trial opencd the way to shortening the penod of treatment
of all types of syphils. By 1942 the United States Army and Navy had
adepted & 6 months schedule of treatment for early and late syphilus,
exeept for nearosyphile which was treated with fever therapy The results
of the 6 monthy' aschedule were apparently superior to those obtamed
when lem mtenmve therapy waa given for 1 to 2 year. Sternberg and
Lesfer reported excrllent results with this type of therapy

From the public health point of view the trial of mestve amcnoxide
therupy of carly syphils, with or without induced fevers, waa worth the
rik Involved. For the fist time in Amerea, large numben of clinre
Patcnts receved adequate treatment of early syphils. Rapid therapy
of early syphifia failed to peevent relapees or reinfections in 15 to 20 per
cent of patients, but restreatment wath the same schedule of therapy was
urally mecemful,

Comparative results of older methods of routine treatment and rapid
treatment of early syphils—In 1940 Padget seported an the long-term
results of the older forma of treatment of early syphiis at Johms Hopkim
Hosptal. The patients Included m the report were observed for 5 to 10
yean after termination of treatment. Of the 551 patients ohserved for at
least 5 yean, regardiems of the type or amoant of treatment recelved,
657 per cmt had negative STS and showed 1o dlinical evidence of
syphila. Of the remammg patienty, 149 per eent had only positrve STS
12.3 per cent had neuroryphilia, and 7 1 per cent had various late mani-
festations of the diacase other than neurceyphills. Thu report came from
ane of the best syphills clinics in America, with personnel sufficient to
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carry out clmical studies, treatment, and follow-up observatiom. Con-
scquently the results of Padget s long-term observations were probably
better than the average obtained in most clinles by the older methods of
routine therpy

At Bellevue Hosputal, by March 1 1948 635 patients, given oae o
more courses of rapid treatment of carly syphils with amsenoxide or
arsenaxide and fever had been observed from ¢ to 8 years. Except for a
alightly sharter period of follow-up the Bellevue Hospital serws s com-
parable to that reported by Padget and probably reproents a larger

1o
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FIG. 3% Comparison of final outcome jn A31 patients trested for earty nyphlts at
Jobns Hopklos Hospetal, followed p for 5t 10y ar, and 635 patlents treated for
early ryphils ¢ Bellevue Howpital, followed p for 4 t B years. The John Hophums
Hovpatal pat ents reported by Pudget were treated by the older conventional
therapy and mamy recened inmdequate therapy The Deflevoe IHoapital matients
were given raped anenotberapy or reenctberapy combined with fover and bismoth

sample of the total group treated than the one reported from Johms
Hoplkans Hoapital

Of the 635 paticats 1n the Bellevue Hospital group, 608 (95 74 per
cent) were dinically well and scronegative when last observed Of the
remaiung 27 patients, 12 (1 88 per cent) had either complement fixation
or hahn titers of 2 or 3 units and normal spnal fluid finding 15 (2.38
per cent) had Kahn titers of 8 to 128 unuts and were consdered umts-
factory most of them having been re-treated within recent roontis
(Fig 33) Of the entire group of 635 patients, 100 (157 per cent) bad
not had spinal fuid examinations more than 1 year after their ot treat
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ment. All but 2 of the remainmg 535 pabents had normal spmal fwds
when last examined. So far we have found no abnormal splnal fluds
1 year or mare after rapld treatment of early alyphifis among patlents
who had become and remained seronegative. Of the 535 patients who
had spmal-fiuld exarmnations more than 1 year after treatment, 292 had
reptated spralflnd eammations from 2 to 8 yean after treatment.
The 2 pabents who still had abnormal spmal-fluld findings for syphils
when last scen also had strongly positive STS of the blood. They were
Ppatients who lapeed from follow up for 2 yeans o more and were foumd
0 have abnormal spnal flinds when they retorned for exammation but
neither had clinical sgns of nenrosyphiln. About 14 per cent of the 535
Patenis who had pormal spinabfluid exammations 1 or more years after
treatment had had abnormal findings at the tune of their original treat
ment or at the time of re-treatment. All patients who had abnormal spmal
fluds at any time have had repeated spinal-flud examinatioms at 6- to
12 month intervals after treatment. At the tme of thelr firt rapd
treatment, 4 patents in ths senes had severe symptomatie neurorecur
rences following previous madequate ambulatory treatment for secondary
syphiln. Followmng rapid treatment, all recovered withoat sequclac.

‘Thus, after an observatian period of 4 to B years, 635 patients who had
one or more rapad arsenical treatments of early syphiln have no physical
evidence of gyphils 608 (95 74 per cent) are cornpletely seroncgative,
and an additianal 12 (1.88 per cent) are comidered sathifactory in spite
of weakly positive STS 13 (205 per cent) have strongly positlve STS
enly and most of them have recently been re-treated only 2 (033 per
cent of 635 or 0.37 per cent of the 535 patients who had spmnal fluid
Cranunations 1 of morc years after treatment) have abnormal 3
flusds. Of the 635 patients, 516 were treated anly ooce 119 had one or
ore re-treatments, 98 ha g bern re-treated once, 17 twice, 3 three
times, and 1 four ima.

Judging from previons expenience, less than 20 per cent of the padents
who recerved mambe arsenotherapy for carly syphils at Bellevue Hoapital
would have received, in the average ambulatory dinic, as many a3 20
injections of amsenowade and 20 of bismuth within 1 year after the dug
noss had been made. True, we were able to observe for more than 4 years
mly%pumto{lhctou]mnnbcru{padmugwmnpidum]
treatment, but about 60 per cent were followed for at least 2 yeans. Re
Infectiors unquestionably accounted for many of the re-treatments in the
rencs goven rapid bat reinf were more follow
h\gnm{ulmumnlbatpydnﬂylyphm:thu\nmuym
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nuzed. In the senes of patients given masave amenothernpy at Bellevue
Hospatal, mare than 100 were treated for probable reinfections after
previous peolonged therapy of primary and secondary syphuls. From the
public health pont of view the advantages of rapud treatment of eady
syphilis have been well established

Rapid arsenical treatment of late syphilis—Lest 1 known about the
effects of rapld arsenotherapy of late syphila than of early syphilie Inten-
sive treatment with arsenical drugs was not mntable for cardiovascular
syphils or late syphilis of the Iiver but about 150 cascs of Iatent syphils
and a few patients with skin gumman or bone syphilis received rapd
amsenotherapy combned with four bouts of fever at Bellevoe Hospital.
So far a1 we have been able to determune, the therapeutic results were a1

fi y as after prolonged treatment with weekly or semiweekly
inpections.

Before penicilin became available, patients with active nearosyphils
were routinely treated at Bellevue Hospital with 8 malanal febrile
paraxysmus followed by 10 daily infections of 006 gm anenoxde The
results of this treatment were marledly superior to prolonged therapy
with pentavalent or trivakent anenrcals and bomuth,

Over 50 per cent of the patlents treated for actrve neurosyphils at
Bellevue Hospatal with elther malana or peniallin had had from 2 fow
to several hupdred mjechons of heavy metals and arsenical druga in
previous years. One patent with general pareals had been treated more
or lem contmuoudy at weekly mtervabs, for 11 years. The idea was appar
ently prevalent that the longer sy philis was treated with weekly injections
of bumuth and/or arscnical drugs, the better would be the results. My
experence bas convinced me that ths idea was erroneous, I have found
that if neurasyphilis was not controlled by weekly injections of reasanably
adequate dotes of arenical drugs and bumuth in 114 yean, further
treatment of the same Jund failed to control the dmease. I am abo of the
opuruon that intensified therapy with arserucal drugs and bumuath will
arrest late syphulis in 8 to 6 months if it fails to do so, further treatment
of the same Jand will accomplsh very Little, Although the statistical evi
dence regarding shortened perlods of therapy of late syphils b lnade
quate, such dat as arc available indicate that with three Infections &
week, 4 to 6 months of treatment with arenicals and bismuth ghr at
good rosults as less intendve treatment over a perdod of 2 yean,

The trend toward mrore intermve and shortened periods of antisyphilitic
therapy was, I beliere, 1n the right durection, but, when from 1.2 to
Iﬂgmmmdcmm\mhlmthAnSmouth,Lbcmddmccd




FRINCIPLES UNDERLYING TREATMENT 129
undesirable reactions was mgnificantly increased. Comsequently the dn-

PRINCIPLES UNDERLYING PLNICILLIN TREATAENT OF
BYFHILIS

Although optimum time-dose schedules of penidillin therapy of syphils
have not yet been finally determined, the experience of the past 4 yean
permity some general canclindom which can serve as gndes in the treat
ment of the vanous stages of syphilis. No damm s made that the condu-
tons are final, but they are based on data which are probably more
reliable than most of the previows statistucs regarding antoyphilitic treat
ment with heavy metah and ansenicals. To appraisc penicilln in syphiln,
1t will be necemary to review 1ts action not only 1n hurman syphills but also
In experimental syphflia and against other bacterla than the T palidum.

Activity of penicilfin sgainst varioms bacteria—Numcrow cbservers
have found that pemcillm-senative bacteria In vitro arc Kiled by penk-
clin only when multuplylng. Thus, in vitro the multphcation of
pemcllim-senriove bacterix is complely inhibited by penicillin, and afl but
2 few organsms arc destroyed. On re-culture, the few nurviving crganmom,
after & lag phase, begin to divide. Presurnably the activity of penicilin
agaist these organtems i the same 1n vivo s In vitro, This, MeDermott
‘ruggesty that few infections mre completely eradicated by antibactenal
agents, and that the few surviving organisom are inhibited or destroved
by the deviloplng redetance of the bost. This may be true of acute
infections, but we have 1o proof that it i true of syphils which requires
motiths for the host to develop sustamed, demorstrable, increased re
sance to the infection. Neverthdem, the pomibility that peniciiin s
mactive against drvidr T b of wffy mterest to rane
nn:pdnufonpemhdan.

Theoretical considerations of activity of pemieiliin In treatmoent of
aarly syphill.—The actlon of pemcilin agunst virulent T pallidum In
vitro cannaot be determined But, if we amume that, in vive, pemcillin o
eflective agaimt virulem treponcmes only during the phase of multiplica
tlon, three theoretical pomitdlities regarding penicilin treatment of early

syphils can be f ated (l)Th.e P mlyn]lben)tuhoﬂal}y
active at the time of tr and the infection may be L
u‘ld‘::lcdbythn-apyx(?)l(cwnrgnnhmmyb:lnmlmumph:

1t the time of treatment, and at varying periods thereafter they may
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revive and muhtiply causing a relapse (3) a few organisos may sunvne
for varying periods after treatment, only to be finally destroyed by the
resistance of the host.

The finst of these posfbilities will be ducounted by thase who belreve
that antibacterial drugs or antiblotics rarely destroy 100 per cent of the
bacteria m an infection and that the few surviving organmms are held in
chéck or finally destroyed by the immunc mechanmms of the host.
Whether or not ths belef Is true in the treatment of early syphilis 3
unknown But, even if a few treponemes sunave for varying pentods after
penicillin treatment of carly syphills, I doubt that they live for bong
penods i the body without reviving and muldplying

The sccond possibility (that dormant trepdnemes sunvave after treat
ment and later begin to divide) I supported by the oecurrence of relapses
fallowing penicillm treatment of carly syphilis. As previously noted, most
relapees of early syphilis occur within 9 months after therapy The time
when clinical or scrologic mandestations of a relapse become evident
after treatment depends on at least three undetermunable factors (1) the
number of treponemes surviving after treatment (2) the time during
which the surviving organsms remain dormant without drviding and
(3) the rate of multiplication after they begin to divide. Awummg that
only a few organoms sunvive treatment, from 4 to 8 weeks may clapse
after the organsms begln to multiply at a normal rate befare the relapse
becames seralogreally or clinically demornatrable. If we accept the theory
that penicillin 13 inactlve agamt nonmultiplying treponcmes, additional
penicilin therapy during the stage when the organusms are not dnrding
should have no effect. The theory might be wsed to explain the observa-
ton that a second course of penicillin therapy has had no effect on Jow
STS titers which perast for many months after treatment, ] question the
validity of this argument because we have no evidence that the prolonged
presence of small amounts of reagin u due to the continoed presence of
treponem«a 1n the body and past expenence has proved that trentment
with bumuth and arsenical, as well as with penicillin, has failed to hasten
the reversal of low STS nters following rapid treatment of early syphllie
Probably relapses could be prevented by repeated courses of pemedllin at
intervah of 2 to 3 months, Such therapy  impractical, however because
the majority of patients would recelve unnccemary treatment, and it B
rmpossible to know in advance at what intervals treatment should be glven
to prevent relapscs in a1l patients. With the powsible cxception of syphils
complicated by pregnancy It scems move practical to walt for evidences
of relapse and then re-treat the small percentage that will require it
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The third posibafity (that a few mactive treponemes survave for bong

penods followmg rapid treatment of early syphils and arc fimally de
siroyed by the renstance of the host) could explain the prolonged per
nstence of Jow STS titers, which eventually become negative, 1n patients
who have had rapid treatment of carly syphila. This theory however »
lew convinamg than might appear on fist impresson. There i no evi-
dence that, following treatment of carly syphifs, the body develops
Increased resistance to treponemeas durmg & long penod of Inactive m-
fectlon with a few dormant treponemes. The permstence of reagm i not
evidence of increased renstance to & syphilitic infection, Ve know that
the presence of reagm in rabbts confers no immumity agamst remfection.
Almost certalnly the same statement can be made of reagin m human
beings. Following rapld treatment of early syphilis, many patents have
undoubtedly been remfected while the STS were still positive. Conae-
quently jt 18 mprobable that & few ltiplymg treponemes in the
body can appreciably late the defense h of the host, re
gardlew of whether reagm m or » not still present in the blood serum.
Infectsous relapses prove that the presence of dormant treponemes in the
body fails to prodoce a refractory state toward early kewons. If “resting™
treponemes were the came of prolonged pontive STS m patients who
fmally became seroncgative 2 or more years after rapid trentment, we
should have observed more serologic or infectsous relapsas in these patients
then have been noted at Bellevue Hospital. Landy who is ane of the most
careful and thorongh observers of syphills I have known, believes that
the few patients who had low STS tites at Bellevue Hospatal and devel
oped new infectious lalans 2 years or more after rapid treatment of
early syphiln were rewnfected. The historsas and the climcal findmgs sup-
port this belid New chancres withoat & cancomitant nse in STS titers
from previaus levels were noted in scversl patients with prolonged pos-
trve STS more than 2 yeans after treatment of an onginal infection, If
cne chooses to belicve that the chancres in these patients were evidences
dmpamfcmun,hnﬂ]foﬂmth:tthcpamubﬂcdtodcvdopm
Increxsed resistance to T palfidum. As @ matter of fact, there i every
feascn to believe that such increased remstance as ha been developed
by the host at the time of trratment of early syphils rapudly diappears
Tollowing treatment.

Obvioxaly we do not know how long trepoaemes can remaln in the
body withoat multlplying followmg rapd treatment of early syphilh. It
may be that a few treponemes survive after the completion of treatment
and mbeequently die without multiplying but there b no reason to beleve
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that they are the cause of prolonged pantive STS after treatment, Re
gardless of theory dinscal experience has proved that re treatment of
patients solely because of posltive STS following rapid treatment of early
syphiln, in the absence of serologic or clmical evidences of relapse, has
failed to hasten the revermal of low STS tten to negative. Tha fact has
great practical importance and cannot be dmcounted on theoretieal
grounds,

Theorctical considerations of activity of penicillin m latent syphifis—
If 1t Is true that penicillin 1 Inactive agalnst nonmultiplying treponemes,
Moore has postulated that, i that case, pemieilln may be of minimal or
no value m latent syphils, This possbility s Jogical only of we asume
that trcponemes arc in an mactive metabolic state throughoat latent
syphilis. As a matter of fact, we do not know the metabolic statu of
T pallida m latent syphilhs, In this stage treponcmes are not found
enormous numbers as in carly syphils, but thes gives us no nght to asume
that they do not divide. The rate at which the organnms multply in
Iatent syphils may be decreased and the mortality rate increased because
the host bas had the opportunity to develop reaistance to the organmms,
but it 1 Improbable that T pallidum remaing in the bady withouat drviding
for even a year unless it has a life cycle with a resting form. In late symp-
tonatc syphills, as 1n latent syphiln, the number of treponemes m the
body 1 much smaller than in early syphils. Therefore, late syphilitic in-
flammation » lem dependent on the number of trepanemes than on the
reactivity of the body thwmues to the syphilitic vinm. Treponemes are formd
with great difficulty In skin gummas yet the reaction of the sawmired
skin may be both severe and prolonged. Thus, the difference between
latent and symptomatc [ate syphilis probably has [ittle to do with the
siatus of the treponemes. Certamly we cannot asrume that the organbms
1n Iatent syphilh are metabohcally inactive.

The only relable means of evaluating the results of therapy In latent
syphilis are bfetrme observations of large numbers of patients. So far such
long-term observations of Jarge series of pattents have been mmposible,
but, in spite of thls fact, the available evidence indicates that latent
syphils can be permanently arrested in a very high percentage of cascs
with moderate amounts of good antsyphille treatment. Seraloglc tests
for sy phulis following therapy of latent syphils are unsatafactory criteria
of the results of treatment, but they afford some valuable {nformatron.
Usually a gradusl but defitz fall in quantitative tests occurs withun
1 or 2 years followmg pemicillm therapy of latent syphilw. Presumably
this ohservation indicates that the stimulys © reagin formaton was def-
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nitely Jowered. Whether or pot the infection wats einmnated by treatment
camnot be determined, but much expenence with heavy metals and
anenical drugs and more Fimited cxpencnice with peniciltin have shown
the futility of attempting to reverie positive STS to negatrve in well
treated latent syphilitics whose quantitative STS show no enidences of
surtamed rues from previous levels.

We know that many untreated patwents with late latent syphilis will
never be serlously troubled by the dsexse. But as we have no way of
mexsurmg the activity of the infection it o safer to treat latent syphils
than to obwerve It without treatment, There i 1o reason to baleve, bow
ever that latent syphilis requires more pentcillin to prevent relapse or
progresson than doca late syptomatic syphils or even sccondary syphilis.

Theoretical considerations of activity of penicillin in late symptomatic
syphils inchuding all types of neurosyphiltn—Late lenomns of syphilis, a3
2 rule, have healed ramdly following pemicillin. From the available re-
Posta, late syphils of the skan and boets has responded well to penicllin
therapy with the excrption of two cases reported separstely by Hill and
Hahn, Hill reported a gumma of the nasal septum and hard palate which
falled to improve after 2400000 umts of penieilin but healed with
malaria therapy Hahn reported a gumma of the pents which responded
to Mapharsen but niot to penicilfin. These exceptions are difficult to ex-
Plam on any other bans than that some strama of treponemes are mare
Temstant to pemeillm than others. It must be remembered, however that
in pan years reports have been made of occarional early and late cuta
neow syphibder which fafled to repond to areenical drugs, and it 5 not
surprising that smilar inadents bave occurred with pemeillin therapy

In a recent articke on treatment failures in late syphilis following pent-
cllin therapy Reynolds reported progresson of neurosyphile after
penicillin In several cases and cautioned mgamstt the amumptiom that the
therapeatic actvty of pemeillin in late syphilis b comparable to that in
early syphils. A fow exceptions to a rule, however cannot discredit the
well-documenited fact that, s far penicillm has proved unumially sffectve
In the treatment of late syphils m both experimental animah and human
hw\p.Pmnwnhnc\umyphﬂhhmcr:hpxdorpmgrmcdlfw
malarin therapy o3 well a3 after pemcillin, but the percentages of such
f-ﬂuruba\:b:cnlow-!mbod:trpuormment.lnmapcnmcc,
penielllin has proved muperior to both amenicaly and bomuth In the
treatment of late symptomatic syphils.

At Bellevoe Hosputal we have treated and olnerved for more than
2ycan26cmof|Lh|g\mnmandbcnclyphﬂlthalbulcdpmmpdy
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cates that syphiltic mfectron In rabhits o eradicated during ar shortly
after curative doses of penscillin.

The results of penicillin therapy of syphilis 1 rabbits provide a weful
background for penicilin therapy of syphilis in human beings, m apute of
the fact that in rabbits the disease i much more emily cured than in
human banga. In the expennmental ammal, and m man the important
problem i to determine the optimum time-dose relatianshrp of penicillm
therapy of syphils.

Time-dosc factors in therapy of experimental syphifls with aqucous
sohutlons of amorphous penicilfin—In the treatment of syphil in rabblts
with aqueous solutions of amorphous penicillin, Esgle, Magnuson, and
Flesschman studred the effect of three variables on the curative dose. A
summaton of ther findings follows

1 Regardless of the hme interval between andividual mjections, the
greater the number of wnjections, the km the total amount of penk
cillm necemary for cure. Thus, to cure experimental syphils with
4 to 8 mjections required from 60000 to 80000 units per kito-
gram by incresnng the number of injections to 50 2nd aho m-
creasmyg the penod of therapy the curative dose was reduced to &
little a2 360 umts per kilogram.

2. When the duration of treatment was kept constant at 4 days, the
total curative dose of penicillin depended on the number of nfec
tians ghen. With four injections (one daily) the dose which cured
50 per cent of the rabbats (CD 50) was 50,000 units per kilogram
with 20 injections (five daily) the CD 50 was reduced to 1600
units per kilogram.

3 When the total number of injections was held constant (at 16) the
carative dose depended on the interval between injectians, Better
raults with Iower curative doses were obtained when injectiom
were grven every 4 to 8 hours than when given cvery 1 to 2 hours.
‘When 1injections were grven every 24 hours, thereby extending the
treatment pertod to 16 days, the curatrve dose was much the .ame
23 when {njections were given every 4 to 8 houns.

The renlts of these experuments ahow that syphilis m rabbits can be
cured by & wide vanety of tme~dose schedules of penicillin therapy
Relatively small doses of perucillin, given at 4- to 8-hour intervals over &
pened of 4 days, proved to be the most satlafactory To care rabbits in &
sngle day the total dose of penicillm had to be increased 200 tmes. It
would appear therefore, that prohibitne amounts of peniciliin in aqueows
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solution would probably be needed to cure eardy syphils in human beinga
m a simgle day

In experimental syphils, grving agqueous solations of amorphous penk
dll every 3 hours for 4 dayy, Arnold and coworkers found the CD 95
to be about $,500 units per kilogram, With the same schedule, Fleming
and Walf found the CD 95 for early syphils m rabbita to be 2,000 uriits
per kilogram, and for late syphlis the CD 95 vas ako about 2,000 unity
per klogram. Thus, Late syphills in rabbits fs apparently no more diffieult
10 cure with pemeilin than pnmary syphilia. It should be noted, how
ever that Eagle and hn asociates found that, when rabbit were treated
within 4 days after moculation, much smaller doses of peucilin were
required for cure than when a chanere had alrtady developed,

Resulty of treatment of experimental syphilis with pendeilfin in oil and
becswar—Uung amorphous calcfurmt penldllm m ofl and beaswax to
treat experimental syphils in rabbits, Magnmon and Eagle found the
CD 50 of & singlc Injectian to be 50 000 umts per kilogram. With daily
Injections for 4 days the CD 50 was 3,500 umts per klogram; with two
daily jnjections far 8 days the CD 50 was 800 units per kilogram and
with two mjections a week for 8 weeks the CD 50 was 1,500 unids per

Thim, with dowly absorbed preparations of penidllm = with agueous
slutlons, extending the perlod of treatment to at least 4 days greatly
kowered the total amaunt of penicilin required to cre at least 50 per
cent of the mhid. Cantinuing therspy beyond 4 days provided cures
with even Jem total dosage of pemeilin in ol and beaswax than when
hpcdmuwmgj\mfufcnly&dlyl.

No reports have ag yet been made an treatment of expenmental or
haman syphilis with procatne penicillin G in odl, but there s every reason
to bebieve that the results of therapy with this preparaton will be equally
% good ay, If not better than, those obtained with penldllin in o and

Synergmtic effect of penicillin and ide In expernmental syphili,
—Eagle and hu amociates found that concurrent intravenons injectrons
of Sde and i lar injections of penicilim tmade it pomible

to cure syphills m rabbts with much less than half the CD 90 of both
drugs. The combmation of arscnoxide and pemcillln, however has nog
shmdgniﬁcnndybmcrrmdulhmzmommdpuﬂcm]nm
in the treatment of early syphilis in man.
Eﬂ'edd[mmﬂndwhhpﬂlkﬂlnhupuimmh]qpm_‘
mmdmmmmmmmthmm
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the penicilin CD 50 and GD 90 can be greatly reduced by a single
10-hour scxlon of fever So far the expenence with combmed penrcillim
and {ever therapy of early syphilis In human beings has not been impres-
she. Posibly carly syphils could be cured in a high percentage of cases
within 2 days by a combination of fever ar ide, and large doses of
aqueous solutions of peniclin but such therapy n impractical and io-
volves unnecemary mk and discomfort to patsents, Furtheanore, fever
thernpy should be carrled out only in a hosputal, and this woukd be
undenrable for mapy patients with syphilis.

PENICILLIN IN HUMAN SYPHILIS

MMost of the clinfeal research 1n penlcillin therapy of early syphilis at
Bellevue Hoaprtal has been with varymg doses of penteillm alene, of with
penicillin combmed with anenaxide in a 7}4-day perrod. The Central
Statstical Unit at Johns Hopkins Haspital, onginally established by the
Subcommuttee on Venereal Drscases of the Natwnal Research Council and
subscquently sponsored by » sumilar Commuttee of the Nattonal Institute
of Health i still evaluating longterm results of varlous schedules of
treatment given over periods of 4 to 15 days.

Treaiment of exrly syphills with aqueous solutions of penicilin—
With aqueous solutions of perucillm the optrmum total dose, when fndi-
vidual mjections were given every 2 to 6 hours for 714 days, was about
2 400 000 umits. When the dosc was increzsed to 4 000,000 or 5,000,000
uruts 1n the same period of ume, there was no significant increase in sat
factory ranlts over those obtmined with ? 400 000 umits. When at least
1,200,000 units of pemcllin were given In 734 days, the additon of
aght daily m of 004 gm a ide and five infectiors of 0.2 gm
smuth subsalicylate in oil failed to guve sgmficantly better results than
2 400 000 unitx of pencillin alone

As will be shown m detail in Chap. 9 the cumulative “faflure” ratcs
for various schedules employing 2,400 000 to 4,800 000 units of penicilin
alonc or peruallin combmed with other antayphilitic drugs are very
smmular At Bellevue Hospital the cumulatrve “failure rates (mcluding

f relapses, remnf and serologic relapses xx well as scro-
remstant cases) have been about 20 per cent in carly syphils for #
follow-up penod of mose than | year Even higher Yailure” rates have
been reported by the Central Statotical Unit. Maboney and coworkers
of the Vencreal Disease Rexcarch Laboratory at Manne Hospital, Staten
Island, on the other hand, have reported successful results 1n 95 per cent
af patrents with carly syphils treated wath 40 000 uruts of penicillin every
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2 hours for 85 Injectrons and followed wp for 1 year or more. Vanous
rewsoms have been suggested for the discrepancy between the findmgs of
the Central Statmtical Unit and those of the Venereal Dicase Research
Laboratory The most plasible explanation, tn my opmlon, Is the prob-
ahdlity that fewer patients In the nerics treated in the Marme Hospetal were
reinfected. Most of them were saflors who returned to ses. mmmeduately
after treatment as & revult they were lem lable to remfectian by thar
previom contacts, It 3 abio truc that most of the patients treated by
Mahoney and his cowarkers had pnmary syphils, while tie majority of
the patients m the other reposted senes had secondary syphilis. But, in
oar expenence at Belleyue Hospital, there has been no significant dif
ferenee in the cunmlatrve “failure™ ratea of patients treated for sero-
poutrve pimary syphils and of those treated for secondary syphilh excepe
in the case of winte males. About 70 per cent of our cases were Negroes.
At the April, 1948, symposum of the Syphils Study Sechon of the
Natianal Instrtute of Health, Mahoney reported satufactory therapeutic
raulty i a high percentage of patents treated with 200 000 units of
pemcllin G in aqueous solution every 2 hours for 3 days—a total of
7,200,000 unrts, Thrs achedule was based on experiments m rabbits, which
Poved that much larger dases of perucillin were requured to cure syphilia
when the treatment period waa shortened to lem than 4 day

Since April, 1946 the United States Army bas treated seronegative
promary syphils with 100 000 umts of pemcilin every 3 houn for 60
doscs, and seropastive primary and dary syphilis with 100 000 units
every 3 hours for 80 doses. I bave no data an the results of thu thernpy
It n probable that prolongmg the penod of therapy of seropomtive pri-
mary and sccondary syphils to 10 or more days will give better thera-
petic results than when treatment o confined to 7 or 8 days, but the data
of the Central Statwtical Unit do not show Any sgmficunt advantage in
l;l()c&tnngthcmuldong:ufpcmdﬂmbcyuudiﬁmomlmmlnﬂor
days.
Tmmo{m{ytyphﬂswnhpmhﬂﬁnhoﬂlndbcam(POB)
~~The results of therapy of early syphils with 2 400 000 to 4,800,000
lminofpunu'ﬂh]tnoﬂ-ndbcﬂwnx(POB) regardlem of whether 1n-
Jections were gren once or twice a day for 8 days, have been similar to
those obtamed wath 2 400,000 to 4 800 000 units of penlcillm 1n aqueous
wolution in 714 daye

As slowly abeorbed preparations of penucillm pernut ambulatory treat
mﬂmﬂflyphﬂh.itnimporuntmlamwhdhu'crnmbmamm
mmuwhwgﬂmpﬂmddmcnpydaﬂy
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syphilis beyond 8 days. The Syphilis Study Sectson of the National Inst!
tute of Health 1 now investigating varfous schedules of POB therapy pro-
longed for penods of 2 to 8 weeks, At Bellevue Hospatal for the past
6 manths, we have treated early syphilis with 600 000 units of POB by
a smgle daily inpection for 15 dayx. The perrod of follow-up of the patients
treated with this schedule i too short for any conclusans at thes time, b,
80 far the results have been much better than those obtamned with an
8-day POB schedule, It scems probable that prolonging treatment to at
least 15 days will prove more effective than an 8-day schedule, but
prolongmg the perrod of treatment does not necewsarily mean that the
total dosc of pemicilhn must be increased. Giving 600 000 umts of POB
daily for 15 days may be wasteful of pemcillin equally good rosults might
be obtaned with 300 000 units daily for 15 days, or 600 000 unuts every
other day for eight wnjections. In fact, while wnting ths chapter I
learned from Chargin Sobel Rewn, and Rosenthal that they had pre
pared a report, not yet published, on the treatment of 153 cases of early
syphilis with daly Injectrons of 300 000 umts of POB for 16 days with
sgnificantly better resuits than those reported for 600 000 units daily for
8 days

Procame penkeillin G in ofl and ahonmum monostearate—A single
mnfection of 300,000 untts of POB gives demonstrable blood concentra
tions for at most 20 to 30 hours. A simllar dose of procaine pemcilin G
in cal and al rate ghvas d rable blood concentrs-
tions for at least 4 days, Therefore, the way b opened for a much wider
range of ume-doec relaponshrps than was previoudy possible, Daily in-
Jectsons of procune penicillm In ol and aluminum moncatearate would
scemn to be unnecemary and wasteful. Infections of from 300 000 to 600,
000 units need not be given more frequently than cvery 4 days, and
pomibly njectians at weekly mtervals woold be sufficlent. When large
doses of 1 000,000 to 3 000 000 umtm were given, blood concentrations
of penscillin were obtatned for 5 days m rmost cases and for 7 oramore days
in some casex. In view of this delayed absarption it is now canceivable
that eardy syphils can be cured with a single treatment of fram 2,000 000
to 3000000 umty of procamne penicillin in el apd aluminum mono-
stearate 10 as lngh a percentage of cases as with daily injectians of 300,000
unrts of POB for 8 days.

Pomible care of carly syphillh with a sngle treatment.—1f early
syphils could be cored 1n a high percentage of cases by # single treat
ment, 1t would bave marry advantages from a public health point of view
Past cxpertence m clinles has proved the difficulty of keeping patients
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with early syphils under regular treatment on an ambulatory basi
Therefore, at Bellevue Hostal, we recently gave a patient with secondary
syphilis four nmultaneons injections of 750 000 units of procame peni-
dllm in off and alurummm monostearate at four different sites in the
buttocks. The injechons were made m rapld succermor, and no further
treatment was given. The patient had no pam from the wjections and no
umtoward reactions of any kind Following this mngle treatment, blood
concentrations of 0.03 or more units of pemcillm were found for 7 days
Although no report can be made at thls trme about the ultimate effechive
Dem of ths treatment, it b reasonable to beficve that & amgle treatment
which grva demonstrable blood concentrations of penbciln for 7 days
should be as effective as treatment with agueous solutions every 3 hours
for 734 dayn

Further cxperience may prove that procaine mlts are too toxc in sach
large doses, but other penicillin sahs may be synthesized which will be
lem toxle. At present It scema that procame penicillio can be used m large
doses with safety Procame hydrochloride in doses of 200 to 250 mgm
has been given intravenowly to alleviate pam and has proved valasble
in senm mcknew. As much a3 2 gm procame hydrochlonde has been
injected mubcutancously for bocal anaesthesta, Three millon unlts of peo-
caine penscillin contain 1.2 gm procaine, which is absorbed dowly as b
the penicllin. From cur present knowledge, the chuef contraindication to
large dosex of procatne penicillin would acem to be serious lver disease,
becaust procaine b normally detaified rapsdly in the liver

Other pomible treatment schedules with procaine pemcillin In oll and
atemtosn monostearate—If 23 sorms probable, 3 15-day teatment
period o found to gne better resutts than oae of B days, two treatments,
¢cach comamting of 1 000,000 to 2 000 000 units of procame penicillin in
oll and aluminum manostearate ghven a week apart should give the same
rﬂu}uudxﬂylnjtd}crlo!WO(DumbofPOBlu‘lbday‘.Oﬂ]a
Pposible schedules of therapy with very slowly absarbed penicillin prepa
Tatons would be injections of 600,000 unuts every 4 days for four to six
injections, or weekly injectians of 1,200 000 umits for 2 to 4 weeky. Obv
ouly we now have a chowe of a wide range of time-dose relationups
In penlallin therapy of syphils schedules can be chasen to suit the con-
venlence of both patent and phyngan It secma unlilely however that
Pprolonging thernpy beyond 4 wecks will be neceasary

hh.ofcmn:,pmdbkmathlghcrbloodcmcm(mmofpcmcmm
mnctdcdwdcnmmnnhnchrepmunummmpnwidcdhy
the very slowly abearbed preparations of pacillin. So far however we
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supenior to any previowly known antyphiline agent Incudmg malana
therapy It may be found that an occamonal patient with neurosyphils
will require fever thernpy but 1n our experence thus far at Bellevac Ho-
pital, such imtances are rare. About 90 per cent of our patents, whose
spmal-fluld tests showed an active syphilitic process 1n the central nervous
systemn, have had satafactary spinal-fluud tests more than 1 year following
penicilin therapy this compares with an approxmatey 85 per cent
good responsc in A more or low similar group treated with malarfa.

Most of our patsents with neurosyphilis were treated with 40,000 units
of peucillm in aqueous solution every 3 hours for 150 doses. Tha repre-
scnts a treatment period of almost 19 days. Mare recently we have been
treating neurosyphils with 15 dally injectons of 600 000 ynits of POB.
No report of the results of the latter schedule of therapy can be grven at
thus e, but there 13 every reason to believe that the results will be com-
parable to those obtamed with aqueons solutrons. Passibly equally good
rﬂu]tlcouldbcobtabcd\vi!hlmircqucmin)ccdomofpmcamcpaﬂ-
clhn G 1n ofl and 2 per cent al e, for two
orthm:myccdumantekfarﬂto&wcch.ﬁumlhcdnumwlﬂﬂ:bh
neurosyphils can be well treated with 6 000,000 untts of perucilin given
over perfods of 8 to 4 weeks. Patients whase spunal-fluid tests lndicate a
relapse of neurasyphils followmg treatment should be re treated with at
least 9 000 000 units of penreillin over a period of at least § weeks. So far
at Bellevae Haspatal we ha e encountered only one patent with neuro-
syphily whose spmal-fuid findings indicated a contipming activity of the
micction, or a relapse, followng a sccond course of penicillm therapy

In syphills asocated with pregnancy pemcillin therapy bas bee
much more satifactory than any previous form of t Congenial
syphilis has been prevented In from 95 to 98 per cent of offspring of
peegnant wommen treated with 3 000 000 to 6 000 000 units of pentcllin,
regardiess of whether the woman had early or late syphils. At Bellevue
Hospatal most of the pregnant women were treated with 40 000 onits of
pencillin in aqueous solutson every 3 hous for 100 doscs. A smaller seris
recerved 600 000 units of penicillin in oil and beeswax far 8 days with
eqw-ﬂv good results,

turdons.— W 1th slonal exceptiors m individual cases, all

typcloflmclyphﬂhcnnbccﬂ'cdhdy treated with penicillin fn doss
ranging from 4 000 000 to 9 000 000 units, The avallable data fndiate
that even better results have been obtamned with perucillin therapy of late
syphiln than of early syphity. The observed differences between the resalts
of treatrent of late and of early syphills may well be due to the fnddeance
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of remfections following treatment of early syphilih. In necurosyphibs
better ranlts have been obtamed with 15-to20-dnypcmd:o£v.halpy
&hninﬁdnynA:lnthzmtmunufuﬂy:yphﬂh,mlnthnofhte
syphlls, alowly atsorbed preparaboms of penlellin need not be given
daly when treatment w contmued for scveral weeka In all probability
three or two mjechons of 450,000 to 600,000 unfts a week for 4 wecks
would give a3 good results 29 daily Infecthons of the same amount for
20 dayr Until proved otherwise, late latent syphilis and benign forms of
smpiomate fate syphiln thowld be teated for at least 15 days with
4,000,000 to 6 000,000 units. Neurosyphilis should be treated for not lem
than 15 davs with 6 000,000 units. A few panents treated for cardio-
vascular wyphilis at Bellevue Haspital have secmed to do well following
treatment with only 4 000,000 untts of perucilim fn 12 days. If well toler
Atrd, however pemcilim therapy of cardwovascular syphilm should prob-
ably be milar to that given for neurvsyphilh,

In the rare case of late syphilis that fath to respond to the doses of
pencilin suggepted above, arsenicals, Hamuth, and, if necemary fever
thoald be tred. [ doubt if 1t b ever whe to contimue penicilim therapy of
lyphirnfurmmthxnﬁwte.\;mdpmhth%yno(bcyundiw::h.lf
srams of T palfidum vary in $eilin and of some strains
h:crusclnrummccdm'h:gtha:py uhtrueuf-un:mlmdmepto-
cocdd, repeated coumses of penicillin with imtervening rest perods wonld
be mare logical than pralonged contimuous treatment. Patients who rc
lapee following perucilin therupy of late syphils can usmlly be succem-
f*uﬂyn—bmcdmhgmmdpmd[&nmlpuhddﬂm

weeks
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CHAPTER 8

THE EXAMINATION AND EDUCATION
OF THE PATIENT

Tirx dingnosis of syphilis depends on the correlation of Information ob-
tained from a careful hrstory a complete physical exammatioq, snd pertl
nent hboratary procedures. Too frequently—and at times crroneomly—
the diagnoms is based solely on pomtive STS and hitle or no attenton
1 pald to hutory and physical cxamination. A well-taken hmtory may
provide mformation pornting to the precse time of miection, or oa the
other hand, 1t may provide clues indicating that pomtrve STS are of
blologic false rather than syphithc nature. Rontine medical Brtomes
regarding past dinemes and operatons do not yidd muffisent date for
determinmg the sage of the syphilitic infection and for decding the
{urther management of the patient. In every case, we want to know when
the mfection was scqured i previousty diagnosed, when, where, and
by what method if previously treated, when where, with what drugs,
how much of the drugs, and over what period of tune they were gven
the outcomes of pregnancies the resutts of blood and spinal-fluld oam-
matiom. These are the hutorical data that help m diagneosmg and evalo-
ating & partrenlar case.

In the management of the patwent with syphilis it Js the daty of the
physician to warn the trrespanible patient of the potential dangers of the
diease, and to reamure the apprehennve paticnt so far ss posible. In-
telligent apprasal of the case b difficult without knowledge of previom
treatment and laboratory findmgs, and every cffort shoald be made to
mscertam these facts.

Hhtory —As a rule, printed forms with daborate history ouatlines for
Syphiln are wasteful and burdensame, since of neceamty they must mclude
every pomible varable of the disease. Neverthelem, at Bellevue Hospital
we have used succemfully a relatvely emple form contuning speafic
qusthons ementhal In a syphifis history These are bricfly as follows

1 History of carly syphilitic leslons. When were they finst noted was
a dagnons made if ;o when, where, and how?
149
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2 Hbtory of late mamfestations of syphilis. When were they first
noted, and when where, and how were they diagnased?

3 History of results of all pregnancies,

4 History of previous STS. Has the patient ever had previous STS?
Where and when were they made, and what were the results?

5 History of previows spinalflud examinattons. When and where
were the tests made and what were the results?

6 Hisory of previous antlsyphiline treatment, When and where was
treatment grven? What were the amount, kund, and duraton of
treatment ?

7 Hutory of contacts. Thas should include marital and other contacts.
Names need not be mentroned in the record, but It & important to
find out If the contacts have been examuned, and what the findmgs
were.

Space is also provided for a complete medical history of the patient. A
prepared guthne such as thu facilitates the recordmg of hwtoncal data
relevant to syphilm.

The phydcaan must employ tact and perseveranee in order to elict a
rehable and complete hatory from the patient often questions concern-
ing syphils will be futile, bat questions about blood tests and pertment

F will reveal fi data. If the patlent has previgusly vmted
other clinics ar physscaam, mformatian should be obtalned by writmg the
cimia or physicam. Once the diagnosis of syphilu = establuhed, the
patent should be infarmed of the fact as tactfully a3 pomible and should
be made aware of the mplications of the disease,

Phrysical examination.—It i pot within the scope of this book to de
scribe 1n detall a phymcal exarmination, but it should be no less complete
for syphiln than for any other systermc disease. When early syphils b
dingnosed by means of dark field examinations or postive STS amodated
with carly lesiorn, there Is an inexcusable temptation to neglect the com-
plete physcal examination Often thus will result in overlookmg minimal
cviderrces of syphils and n faflure to dscover amoctated discases of 1
portance Oaly too often patients with sore throat caused by secondary
syphils are treated with topscal measures for weeks simply because the
physaan failed to sapect syphil, did not complctely examine the pathkent,
and tock no blood tests for syphilis. In Iate syphills, in addition to the
wual eareful examinatson of all the systems, ophthalmoscopic cxamina-
tron should be made routinely

The patient with syphils may abo have neoplasc duease, hyperten-
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sion, coronary artersoscleross, or other disease, and it bs only by therough
ecxammation that these are diagnosed. The discovery of anocusted discascs
# mpartant, mnce they may be more slgnificant than the syphiline mfec
tlon., The ongmal physical exarmation i also of great importance be
cause 1t serves 33 & base lime to determine tmprovement or progresion of
the syphilitic procem.

Laboratory proceduren—Every patent with pomible early syphilitic
Ydoes ahonld have dark field examinations of serum from the Jesions, and
biood should be taken for STS. When late syphils b supected, I addi-
toa to STS a spinal-fimd inagon and a fl P of
the heart and aorta shoald be made. In my experience the fluoroscope
mort weful in detecting early signs of aortitn than a teleorocntgenogram,
but the latter s useful as a permanent record for comparison with later
film. A routine urme analysh should be performed In every case. At
Bellevne Hospatal each syphils chart calls for the following examinations,
all of which must be completed before the final diagnoss s made  history
Physical examination, STS splnal fluld examination flooroscoprc or tele
crocntgenographic examinatson of heart and aorta, urine analyes, and
bntary of contacts,

EDUCATION OF THE PATIENT

The informed patient with syphilis by moce Hkely to follow the instruc
tors of the physician than B the one who has no understanding of the
dmewse. The phynaan s duty b not fulfilled by making the correct dug
nosa and 1nttiting the bt modern therapy Time must be devoted to
the education of the patient, who, It Is hoped, will remain under the
Phyuczn s care for a period of at least 5 years. In this respect there
a0 analogy to treatment of cancer for it is only by prolonged observation
that permanence of cure can be

Because of the social stigma attached 1o syphils, apprebensive patsents
require frequent reamurance. They nrust understand not oaly that they
are receiving the best pomible treatment but ako that thelr case 5 bemg
handled In the strictest confidence. All cases of syphilis shoald be reported
to the local department of health, but in some instances it i better to
Tepart the cuse by number or inftish rather than full name. Vorry over
ﬂmmnnigmdqpmmmnduxdhgnmhbcmhmnmmhm
baa injured some patients more than the fnfection.

The physician regarde syphilis as a speafic infectious discase which n
curable by application of appropriate treatment, but, while be considers
it a medical problem, he cannot overlook its soclal implications. The
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physiclan an free lumelf of the gulit sense attached to venereal duease
by society even though he has not yet been able to clevate sodety to the
level. The intelligent physician will eonvey thus attitude to the pauent,
makiog him understand that the disexse has no more disgraceful afgnif
ance than pneumonus or measles, or any other infectious disesse. This
will help to secure the patent s confidence, and, once the latter fs ob-
tained, mstruction regarding the dusease is much easder

The actual treatment of syphils today is relanvely smple, but the man-
agement of syphils does not end with treatment. The patient must con-
tinue under cheervation for a long time after therapy » completed. The
necemty of prolonged obscrvatton does not mean, as the uninformed Indi-
vidual }s mclined to thmk, that the infection m still present or that the
docase can be given to others. The patent must be made aware of the
fact that a pontrve blood test does not necemarily mean active syphils
any mare than 2 posttive tuberenlin test means actve tubereulosme, The
practice of treating pomtive STS when the patient has had adequate
therapy is not only medieally unsound but also involves murepresentabon
to the patientt and aftentunes continued anmety becausc it Implies that &
pomuve test means an active infection,

The phyxician must explain to the patient that a pasitive blood test
for syphilis does not necessarily mdrcate the presence of syphilitrc germs
but of a substance which the body produces ss a result of & syphilic 10~
fection Other conditions besidar syphilis produce the same or a similar
substance which gives positive tests. In the absence of other known causcs,
however repeatedly positive STS are usually duc to cither an old of recent
syphilitie infection. In carly syphills the blood test mually becomes pega
tive within a relatively short trme after therapy In late syphills the tests
may never become negathve, or they may do so years after treatment.
These facts thonld be explamed &3 fully as posable. The physican who
treats a patlent wath late syphils in the expectanon of attaring negative
STS 1 maleading the patient, for no amount or kind of treatment may
acheve the denderatum much annecemary anxety and cxpemsc have
been cawved many mndividuals because of thelr bellef that persiatently
poutive STS mean an active infectron.

Pauents must understand that most syphilitic infectons can be com-
pletely cured, or permancntly arrested, with treatment, but that syphilis
1 an imndious and relapsing discase and that only prolonged posttrest-
ment observapon will determme whether or not there i3 a favorable
outcome. Some of the ryphilttic germs may have escaped destruction by
the therapy and months later they may multiply and produce a recroda-
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eence of the disease. Consequently patents must be observed for yeam
after treatment. Blood tests are emential in determining progres, but even
In carly syphilis they do not become negative immediately after treatment.
In htc svphils they may not become completely negative for 10 years
or mare after succemful therapy By means of quanutative serologc tests
and physcal examinations relapses can be detected but as long as the
cxaminationt reveal no evidence of relapse (scrologic or clinical) there s
10 ieed t0 worry about pomtive testt. Pomtive 5TS m well-treated patients
do not mean that the patsent is infectious or that the patlent should not
marry and have children, provided sufficient time has clapeed after
therapy to establuh reasonably that the infectson s arrested.

The phymcaan thould amast the well treated pauent who still has pos
tve STS and no evidence of active syphilis to retain employment by
certifying that he bs ot infectious and that he has been well treated. He
thould permit such Individush to marry provided the martal parmer
knows the facty about the case. But all patients should be urged to remain
under cbeervation until the tests for syphilis 1n blood and spinal fluld have
been normal for at least 2 years. Patients treated for late syphils do not
requre monthly exammations, but they should be examined at about
2-month intervalt the first year and lem frequently thereafter Pauens
treated for early ayphilis ahomld be examined every month for 1 year
and every 2 or 3 months the second year The ideal procedure for every
Pationt who has had the disease Is to be cxammed at relatively frequent
ntervals for the first 2 years after treatment, and at least once 2 year
therealter for Rfe,

Many individusls who sequire syphils are mdifferent to the dangers
hhcrmth]thedm-ndforgc:tbcwhd:mn:runonuobvw\n
gns and symp dwappear Such individuals need to be warned a1
well a3 reasmared. They must be told that syphils 1 a treacherous disease
that may emolder In the bealthiest body and that by the time senom
d'm‘ﬂmbodynmaurubcmma:ppmghmaybcwoh!:for
treatment to produce a reversal of the symptoms. Unlike most other dis-
Gy, syphifis rarcly camas pain or other symptorm until senous harm
10 body structores has occurred, and, therefore, 1t B impostible to rely
o0 a sense of wellbeing a3 an indication that the infechon has been

Finally patents must be questioned about contacts and warned of
the danger of remfecton. Many patents have been ranfected followmg
rapd treatment of eardy syphils by cohablung with individuals whom
‘h‘Ychledmdwbohawno(bccnmwd.BcamdLhkdmgu DowW
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physlcian can free himself of the guilt sense attached to vencreal disease
by soczety cven though he has not yet been able to elevate soclety to this
level. The Intelligent physlaan will comey this aturude to the patient,
making him understand that the discase has no more disgraceful digmé-
cance than pneumonta, or measles, or any other infectious disease. Thn
will help 10 sccure the patients confidence amd, once the latter s ob
taned, instruction regarding the duesse s much cader

The actual treatmrent of syphils today h relatively nmple, but the man-
agement of syphils docs not end with treatment. The patient must con
unue under obscrvaton for & long time alter therapy » compieted. The
necesity of prolonged observation does not mean as the uninformed Indi-
vidual b inclined to think, that the infection w still present or that the
dmease can be given to others. The patient must be made aware of the
fact that a positive blood test does not necemarily mean actve syphilis
any more than a pomtive tuberculm test means actve tubercukoen. The
practice of treating pomtive STS when the patient has had adequate
therapy m not only medically umound but abso mvolves murepresentaton
to the patient and oftentimes contimured anxicty becawse it Imphes that 2
positive test means an active mfection.

The phyncian must cxplain to the patient that a positive blood test
for syphills does not necesxarily mdreate the presence of syphilinc germs
but of a substance which the body produces as a result of = syphilide m-
fectian. Other conditrons barldes syphuls produce the seme or a similar
substance which ghves posative testa. In the absence of other known cawss,
however repeatedly posttive STS are usually due to dither an old o recent
syphibtic infection. In carly syphills the blood test wsually becomes nega-
tive within a relatively abort time after therapy In late gyphils the tets
may never becorne neganive, or they may do so years after trestment.
These facts should be cxplained as fally as posible. The physicun who
treats & patient with late syphilk in the expectaton of attaining negative
STS s mudeadmg the patlent, for no amountt or kind of treatment may
achicve ths denderatum much unnecemary anxdety and expense have
been caused many Individualy because of their belief that pensistently
positive STS mean an active infection.

Patients must understand that mast syphilitic infections can be com-
pletely cured, or permanently arrested, wath treatment, but that syphils
18 an inndwous and relapung disease and that only prolonged posttreat
ment cbeervation will determine whether or not thers is a favorable
ocutcome. Some of the syphilitic germs may have escaped destruction by
the therapy and months later they may muhtiply and produce a recroder
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THE DIAGNOSIS AND TREATMENT OF
EARLY INFECTIOUS SYPHILIS

PRIMARY SYPHILIS

TEE Incubatlon petiod and course of pumary syphills were described 1n
Chap, 2 Primary syphils may be seroncgathe or seropositive. In the
former casc the dignoss » made only by dark fidd examination, and
care must be taken to differentiate between T refnngens, T microden-
thmm and macrodentnom, and T pallidum.
Chancre.—The older descnption of & chancre s an indurated sore
with u cartilaginom base & an apt descriptian of onc type of chancre oaly
Many chancra are not hard, and some are only superficial eromons. M
trple primary lezony on the genitalia are not and occasionally
apechlly m women #t & dufficnlt to distingubsh moultiple chancres from
syphifitic eroded papules. The mafest rule in genital sores o to
do texss for syphils In every case. Careful dark field cxaminations will
Teveal T pallida 1n at beast 95 per cemt of chancres. When the T pallidum
3 pot found, repeated STS should be made for at least 8 weeks after the
soTe appeared.

Extragenital chaneres occur most frequently on the Tips, the nipples,
in the throat, and on the fingers. The diagnosis of syphils m such cascs
mmt not be made by inspection but must be establithed by dark field
aminatom or repeated STS

The fact that peimary lesions have been noted m lem than 50 per cent
of the women with early syphilis admitted to Bellevue Hospital rabes the
question whether or not women fail to develop chancres m wany ceses.
Some syphilolognsts believe that kenons occur m women as fre
quently =3 in men, but the chancres are not observed. All of the women
ldmhtcdtnunl:rvwehadcnrdu!cnmmmot-mtmlyoflbcmaml
genrtalia but of the vagina and cervix. If they had chancres, many of
”ﬂnm\mha\thnhdhdmthcmdnrykdom-pporcd.lh\t
obecrved dark-field pordtive kanons of the vaginal mucom on only four
Octaaione. In three of these cases there was an amoclated vaginitia, It
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appeans that the vaginal mucosa b peculiarly resistant to syphilitic lenoos.
It s poslble that many women are infected with the T palhdum through
the vagmal wall but that primary lemons do not develop The suggestion
has been made that the acid state of the vaginal mucosa destroys T pal
lidum, but, so far as I know tho has not been proved Certainly trepo-
nemes survive without difficulty on the surface of the cervix. The com-
manest sites of chancres of the female genjtalla are the postenior four
chette, the labla, the cervix, and the vaginal introttus.

Reglonal sdenopathy fn primary syphilis.—Some enlargement of
the reglonal lymph nodes is present m practically all cases of primary
syphils. Genital chancres are axociated with ingumal nodes which are
discrete, nontender and usually only moderately enlarged oceasronally
very large Inguinal nodes are present and can be sten as well as palpated.
Tender modes and nodes that suppurate arc rarely due to syphils but
unuaily to some other infection, which may or may not be sssociated with
a chanere. Chancras of the lips or throat are nrually accompaned by
relatrvely large satellite buboes which can be seen as well a3 palpated m
the submaxillary submental, or cervical regrons.

SECONDARY SYPHILIS

The clmical mansfestations of sccondary syphilly are diverse and vary
greatly in different individuahs. They are briefly outlined in the following
scctions.

Coastitutional symptoms—Malalie and fever are occasiomafly awo-
cated with sccandary syphils, but, m general, systemic symptoms arc
absent or trivial, Incregsed erythrocyte sedimentation rates arc found m
most casea of sccondary syphila. The so~called malignant type of second-
ary syphils occurs with extrane rarity and causes such severe illnes o
to prostrate the patent.

Skin eruptions.—Thbe skin cruptions of sccondary syphills ssame
vanous forms, and it is difficult to learn to :dentily them mcrely by read-
Ing verbal descriptions. The dlagnots of secondary syphiles abould not
depend solely on the appearance of the skin lasiom, The experienced
observer can be reasonably certaun of the dignosit, in many cases, froat
inspection of the lesions alone, but e¥n the expert demands conflrmation
from laboratory tests, As in the csse of genital sores, dark-ficld cxamina
tions and STS should be made In every case where there Is the slightest
suspiclon that an eruption may be syphilule,

The skin lesioms of secondary syphills may be macular papular of
pustalar they are never vemcular 1n acquired syphilis. Bullac may occur
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In mfants who were infected i otero. Armular leloms superficlally re
sembling ringwaorm mfectsons arc observed afmost exclusively in Negroes.
Saaly lepors mmilar to those of psarmazls are occasonally observed in sec
ondary ayphif, and papulopusinlar kesions may simulate chicken pox and
wmalipax.

Secondary syphilitic eruptrons are usially bilateral and symmetrical,
but they vary greatly In dbuibution. The eruption may be generalized,
eStendmg from scalp to soles, ar the lexions may be lmited to locatized
e of the skin. 1 have found only a sngle papule on the skin of an occe
sonsl patlent with accondary syphila. The macular eruption (roseols
syphilitrca) may be so famt thst 1t 15 rmesed entirely and may be noted
{or the first time when it flares m the Herxhemmer reaction followimng the
inception of treatment

T pallida can wsnally be found by dark-ficld cxaminatron of sarum
Irom the papules of secondary syphilm, bat they can seldom be deman
strated in macules. The relatively dry lesdons of the sldn are not infectrous
by crdinary contect. The most Infections leslony are the molst prpules
which develop mont frequently en the mucous surfaces of the gemtalia
and anus but also occur where skin surfaces are opposed, eg., the axillae
sad ubmammary folds. When molst papules fuse, they form flat, ramed
Jetlons called condylomata lata, which must be differentiated from condy-
lomats acuminats (venereal warts} which are wrally wodge-shaped o
Qulifiowesfike growths, Condylomata lata may occur in the axfllae, under
the breasts, and between the tos, as well 23 an the skin and mucous
membranes of the gotalle and aus. The boggy skm caused by dermato-
Pliytoaks (athlete s foot) b an excellent sall for the growth of T palhdum.
Mout papules may develop an the feet, especally between the tacs, of
Patxenty with dermatophytosis, and they are very mnfechoot
Mucmo-membrane lalorm—In addition to moat papules, crotdons of
the mucous membranes of the genutsha and anus are frequent In secoad
ary syphila, Like moist papules, the erosions swarm with T pallida,
which are easily found on dark ficld examination.

Mucous patchas which resemble aphthous uleers (canker sores) may
oceur on the ipw, buccal mucous membranas, wague, palate, pharynx,
and tomsils, Split papules or crosions at the comers of the mouth are not
Infrequent. Pharyngutk, which canzot be differeniated fn appearance
Eram the red throat of other infectiam, i found fn about 60 per cent of
Pﬂﬁcnuwhh-ccmdnrytyphlfﬂ-mlhm“mlyormtymtbcm
Occasionally ulcerative or b ting Vincent s
lnﬂmmdmhtbmmnanncdwmdxw;ypmmm&
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ctwlogy of nlccrative pharyngitis has been missed at times when exammers
found fumform bacilil and spurillae in stained smears of throat ledons and,
therefore, made & disgnasis of Vincent s angina. Vincent s organtms are
cammanly found In stomatits and pharyngits which sre due to other
causes, but they are secondary invaders, Secondary syphils of the throat
and mucous membranes of the mouth has often been mirdiagnased thh
r unfortunate, since the lesions are highly infectiont.

Alopecia,—Loxs of halr of varying degree may occur 1n secondary
syphills. Alopecia ususlly affects the scalp and eyebrows and b irregular
and incomplete, producing a moth-eaten appearance. Invarably the hair
regrows, since the follicles rre not permanently damaged

Ocular involvement.—Iriths or indocyclitss s the cluef ocular mani-
festation of secondary syphils, Irits i usually stsocated with inflamme
tron of the conjunctrves, Like all sccondary ledons, irtis will heal spoo-
tancoumly but during the inflammatson the pupils should be dilated with
atropme or homatropine to prevent permanent adhesions of the ins to
the lens (posterior synechiae) Occastonally irits b the only dimcal
manifestation of a relapse following treatment of early syphills. In my
cxpenence, a relatively high percentage of patients with nns have had
pestive spinal flind findings for syphils. Neurgretinids, with edema of
the nerve head and patches of exudate In the retina, has been reported
in secondary syphils, but it = of rare ocourrence.

Skeletal mandestations.—Secondary syplils of the bones 1 wually
confined to the penosteum. In scvere cases the thickened penosteum can
be seen on X-ray exammation, burt the disgnom of periostitis » best made
by finding patchy areas of tenderness on palpation of the bones. The long
bones of the extremities are moart frequently lnvolved i very rare m-
stances periostits of practically all of the bones may occur

1 have scen two cases of osteoporesst of the shafts of the long bones
in secondary syphilis of scversl months’ duration One of the patients had
a malignant type of sccondary syphilis, with toas of weight, fever severe
pam, and tenderness of all the bones and muscles, olcerative pharmgits,
amenarthea, and ancmia. X mys revealed severn] arcas of rarcfacuon
beneath the periosteum of the tiblas and benes of the forcarms. The
sccond case was that of & young woman named as a contact by a man
with secondary syphils. When examined, she was found 1o have sec
ondary syphults of at least 4 months duration. She had s slight swelling
and marked tenderness of the muidportion af the Jeft forearm. X ray re
vealed a small area of osteoporasts In the shaft of the left ulna (Fig 34
Her pain and swelling drappeared rapidly following treatment with penk-



FIG. 3. Denrnctive feslon of shaft of left ulna of patient with late
recondary syphilis.
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cillin, and subsequent X rays ahowed complete healing of the bone laion
with no evidence of scarring Prosmumably the bone pathology in ths
unusual case was due to late secondary syphilis. Healmg without any
producttve changes in the booe occurred rapidly in this casc. Late
bone latons do not beal as rapidly and they usnlly show residust
changas,

Myalgias and arthmalglas are not unusual in early syphilis. I have
rarcly if ever seen arthrits which could be definitely atiributed to early
syphills, but synovith with fluid m the foints has been reported. Gonor-
rhea must be roled out In all cases of acute arthriths amociated with
secondary syphils.

Hepatth.—Jaundice, with or without enlargement of the liver 1 one
of the infrequent but definite manifestations of secondary syphils The
diagnoms {5 confirmed by the respanse to antmyphilitic treatment. If
treatment with arsenieal drugs has preceded the hepatiths, further mjec
trans of arsenicaly are, af course, contraindicated because of the posibility
that the hepatins i due to arsemc, But, tn untreated cases of Jaundsce and
sccondary syphilis, begmning antisyphilitie therapy with amenaxide has
produced dramatic improvement n patients at Bellevue Hospatal, Now
that penicillm s available, intendve antmyphilitic treatment can be given
wathout anxiety in all cases of secondary syphilitic hepattis. Hershermer
reactions may oceur but they are not dangerous in early syphilis. Heps
titas, with enlargement of the liver but without ieterus, has been reported
1n secondary syphilis. The ctiology of mch cases can be determuned anly
by the response to antayphilitic treatment.

Nephroais.—Sccondary syphills may cawse a tramsfent nephrosls char
acterized by large amounts of albumin in the urine. The alburminuna
may or may not be amociated with hematurie. The tubales are the prin-
cipal kidney structures Involved by secondary syphills, but, when hems-
turia 1 present with moderate albuminuris, the unnary pkture ks more
suggesthve of glomeruloncphrits than nephrosis, A defimte diagnoms of
sccondary syphilis of the kidneys has been made m lem than 0.2 per cent
of patients with sccondary syphilis admitted ta Bellevue Hospital Eorly
syphilis of the kidncys may rarely cause an arotemia of mild degree. The
condrtron s urually discovered by means of routine urine craminathons.
Rarely edema may be present. There i no evidence that sccondary
;yphﬂummpumma:tdnmxgcm;hclddne;xﬁ:nﬂnmmm‘hdﬂﬂ
dramatleally following antsyphilile treatment, Scott and Clark have re
Poncdncphrmnnrmﬂtuanmhdm:rmaJunln;paﬂ:mmdﬂ
treatent for sccondary syphils
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Scrondary syphilis of the central nervous system—The centeal
nervous system b probably fnvaded by trepopernes in all cases of sec
oodary syphils, bat the reaction of the central-nearvow-system timuas to
the infection vanies greatly in different individoah. Treponcmats pallide
can be present in the spmal Auld of patents with secondary syphils with-
out endence of centrabnervous-aystem inflammation and with normal
spmalficdd tests, as shovn by Stemer Wik and Kirchner Chesney and
Kemp, Schoenfleld and Krey and Geiger In all probabillty less then 20
per cent of umtreated syphilics develop actrve Iate ncurosyphils. As pee
vioutly stated, umtreated syphilittes nsually show evidence m the sploal
fluid of invalvement of the central nervous system durmg the first 2 years
of mfection.

In past years most anthoribes on neurosyphifis (Dattner Lombholt,
Necl, Wittgensteln, and others) have stated that pleocytoss s the firt
evdence of syphilis of the central nervous system. Pubbshed reports
indscate that the meldence of fncreased cells In the spinal fldd of patents
wlth sccondary syphilis varies from a low of 13 to a high of 33 per cent
of cases eamined. At Belkvue Hospital we have examined the spinal
fuids of over 4,000 patients with secondary syphilk and have found cell
comnts of more than 4 per cubk millimeter In about 14 per cent, and
postrre complement fixatlon tests in only 5 per cent.

Within the past 2 years Malllard, of the New Yotk State Department
of Health laboratory examined with special eare the spinal flulds of 239

more per cuble millimeter as ahnormal. Total proteln of more than
30 mgm per cent and collaidal gold tests which added to more than 40
by the pew Lange tecimique were alwo considered aboormal by Maillard.
il normal values for thoe tests are somewhat Jower than those msually
sccepted. Mallard has had great experience with spinal-fluld tests, and
he believes that his normal standards are fustified (1) becaumso of the
greater icldence of abmormalities In the group with secondary syphils
than m the group with prumary syphill, and (2) becausc he found that,
fdllowing succemful trestment of early syphilix, spinal-fluid tests whieh he
regarded a abnormal became nommal within 3 0 6 months. On the basts
of his pomibly too rigld cnteria, he found spinal-fluld abnormalities as
shown i Fige. 35 and 36

From Mafard’s studis, the new Lange collofdal gald test appears to
be the most sensitive indicator of early syphiline activity in the central
Dervous systen. With the old Lange collaidal test, few clinlelans of e
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FIG. 35. SPINAL-FLUID AB\NORMALITIES IN 239 PATIENTS WITH
PRIMARY SYPHILIS (MAILLARD)

TUTAL PROTIXN QUANTITATIVE POSITIYL COMFLE
aisove3rm  ovix 30 wau COLLOMAL 00LD MENT FIXATION
QUEN) MILLIMTTER  FER CENT TESTE OTER 40 TS
34% 1% 184% 0%

FIG 3. SPINAL-FLUID ABNORMALITIES IN 269 PATIENTS WITH
SBECONDARY SYPHILIS (MAILLARD)

TOTAL FROTIIN QUANTITATIE PONTTIVR COMPLE
criisovexSre ovee 30 mou COULOMAL QOLD MINT FIXATION
CUBO MULIMETIR  FIR CENT TeNTS oven 40 TEATH
15.6% 33% 424% 45%

perzence would accept slight abnormalitics as wgruficant, and the old tat
was not so senmtine & the new one, It may well be that the new Lange
tat affords the first cvidence of a syphilitic Infection of the central
nervous system, but, until more i known about the mgnificance of mmor
abnormalitres 1n the curve than at present, ahrormal calloddal gold tests
alonc cannot be aceepted as rellable indscation of an early syphilitic mflam-
mation in the centrnl nervous system. Increased ecll counts are definite
evidence of inflammation, and they are the rule m carly neurosyphilit
Very rarely ip my expenence, have normal cell counts been found in the
spinal fiwd of untreated patients who had postive spinal fluld comple
ment fration tests for syphils Apart from the collodal gold testy,
Maillard™s statshics of spmal-flind abrormalities m the two groups eam-
wned by him are almost 1dentical with those found in a much Jarger series
of patients exammed at Bellevue Hosprtal.

Acute early syphilitic menngith.—Most carly neurosyphils is asymp-
tomatic. When symptomn ocour during the secondary stage, they arc
caused by acute syphilitic menmgitls. Headaches, vertigo, malabe, fever
and rarely epileptiform coovuldons may be caused by early syphilitic
menmgits. In severe casa, stiff neck, postive Kernlg’s sngn, and cven
coma may be present. Basilar merungito may injure onc ar more of the
crama! nerves. Involvement of the optic nerve has been reported, causlng
blurred vidon and papillis. Mare frequently the third, sixth, scventh, o
eighth nerves are wnjured, causing poshs of the eyelids, diplopia facial
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paralysks, tinnitas, vertigo, and deafness. The signs and symptoss of early
syphiliie meningitis nyually dissppear with effective antisyphilide treat
ment. According to Meamit and Moore, untreated cases arc likely to
desclop serious forms of late neuroyyphiliv.

RELAPSES OF EARLY SYPHILIS

The definitian and cause of relapsing carly syphilis were discused in
Chaps. . and 4 Durlng and after unsuccesful antlsyphulitc treatment,
early syphills may relapse with the development of new infectious lexions
tod marked increaser in the reagin content of the blood. In some cases
the oaly cvidence of relapse is #n incresse in reagin titers, known as sero-
Soglc relapee.

The Jetlons of relapsing early syphills are simllar to these of sccondary
#7phills, rarcly the relapse simalates primary syphilis with the develop-
ment of a new Jeston at the site of the origiml chancre (monoreddive)
Patients who have relapses of early syphlls are infectious, and in most
@ T mllida an be demonstrated in serum from the lalons by dark
field examinadon. The dlagnotls of relapsing carly syphills is made by
history of previous antisyphiiitic phyual {on, dark
beld examination of serum from lesiont, and quantiative STS.

Neurorecurrence—Relapse of early syphilis in the central nervoms
mream s called newrorecurrence. Origlnally this term was used to de-
scribe relapse of early syphills with definlte neurological signs and symp-
toms. Stokes broadened the definidon to indude all relapses of early
5phills amocdated with spinal-iuid abnormalities. Nearorecurrence fre-
quently manifests {tself as an acute meningitis which 1 often more
svere than that observed In patients who had no previous treatment.
Owing to the meningius t the base of the bran, canial nare paliia are
frequent in neurorecurrence. Complete recovery 13 the rule in patients
who recaive prompt and effecti e antisyphilitic treatment. The diagnosls
4 confirmed by spinal fluld examination.

TREATMENT OF EARLY SYPHILIS

The ad et of penicillin has greatly simplified the treatment of early
wyphills and a1l other forms of the disease. Precautions necessltated by the
wse of toxlc arsenical drugs are  thing of the past. The only contraind!
ation 0 th use of perudllin is severe senvitization to the andbiotic,
which has been rare to date. Scrologic nd clinfal cure are proaptly
achinvable fn the majority of cases of early syphllis, and undoubtedly
occor {n the patients who have emall smounts of reagin In the blood 6
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months and more after therapy The reader 1 referred to Chap. 4 for &
discustion of the serologic response following treatment of early syphihs.
Ax 2 rule, the sooner the diagnosh of early syphils ts made and treatment
I mhituted the sooner do positive STS become negative.

Results of penleilin therapy —At Bellevue Hosprtal relatively large
scries of patlents with carly syphilis have been treated with 10 different
schedules of penrcillm alonc or penillin combined with other anth-
syphilite drugs. The carlieat schedules used were (1) 10000 units of
penucillin in aqueown solution every 3 bours for 60 dases, and (2) 40 000
untts every 6 hours for 30 doses. The patients treated with these schedules
have been under observation for the longest periods, but it is now known
that these dosages of penicillm were inadequate, and nelther schedule can
be recommended. The cumulatrve faflure rate for the serres treated with
600 000 units was over 40 per cent by December 31 1947 and over 35
per cent for the senea treated wath 1,200 000 unrts.

Of the remaming eight schedules, only seven were used sufficiently long
ago for evaluation at this time. They called for the following treatments

1 Infections of 20 000 units of amorphous penicillin fn aqueoas solu-
twm every 3 houns for 60 doses plus aght daily infections of 0 04 gm
amcnoxsde

2 Daily injections of 600 000 units of amorphous penicilim in odl and
beeswax for 8 days

3 Injections of 40 000 units of amorphous penicillin in aqueous solu-
tian every 3 hours for 60 dosas, plus exght dafly infections of 004 gm
arsenaxide and five Injections of 02 gm bismuth subsalicylate in
oil within an 8-day period

4 Ingectioms of 40 000 units of crystalline penicillin G in aqueous solu-
tian every 3 hours for 60 doses

5 Injectioms of 26 666 units of crystallme perucilin G m aqueous
solution every 2 hours for 90 doscy

6 Inpctom of 80,000 units of crystalhne perucillin G in aqueoas
salution every 3 hours for 60 doscs

7 Injections of 53,333 unlts of crystalllne penteilin G m aqueows
solution every 2 hours for 90 doses

To cvaluate the results of thernpy with these seven different treatment

schedules, the patients were divided Into four diagnosnce groups (1) sero-

negatrve prumary syphili, (2) scropositive primary syphill, (3) second-
ary syphilis, and (4) relapses or reinfections followmg previous treatment
of early syphiln. Paticnts with serologic or clinical cvidence of renewed
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acthity of the syphilitic mfection whether duc to relapee or reinfecthon
and pabents who had quantitatve hahn tesas of 32 or more 9 months
after treatment were regarded 23 faflures. The cumulative faflure mte
for the seven achedules, based on the number of patients kept under
observation (ot oa the total number treated) are summarized in Fig 37
The periods of follow up observatoms following treatment are not the
mame {or each treatment schedule, but the statshas are based an a
foliaw-up of more than | year 1 all cases. About 63 per cent of the
patients in the fimt three senes have been under cbservation for 2 or
more yeary, and about 70 per cent of the patients in the last four series,
treated with erpstalline pemucilin G have been under ohservation for
mare than 1 year The Increase in cumulative failure rates with each year
of {ollow-p can be explained by the decreasing rumber of patients kept
under observation and the 1 relapec or ranfection noted after 1
year To compare the lxst four scries treated with penicillm G wath the
fmt smas treated wath 1,200 000 ity of amorphous perucillin pln
032 gm ancnoxide, it i necesary to know the cumulative faflure rate of
the peraefllm  and arsencxde treated serles at & 17-month penod of
follow-up which would be comparable to that of the four serbes treated
with pemciflin G At 17 months, the cumulative faiture rates of the series
treated with 1,200,000 units of pemcillin and 0.32 gm arsenoxide were
wronegative primary syphifia, 14 6 per cent scroposttive primary svphiln,
204 per cent wecondary syphils, 244 per cent  re treated patients,
188 per cent. Of all the relapaces or reinfections m the seven serdes, 511
PeT ot occurred within the fint 6 months after treatment, and 80 per
cent occmrred within the first year after treatment.
The groupa treated for seronegatve primary syphills are w0 small that
Mmm(mmﬂympanhltmlhcmhumbmnnlppnmt
that the exslest stage of syphiln to cure b primary syphilis before the STS
have become poutive. From the historles and climeal findings of the
so-called faflures, {t i protable that over 95 per cont of the re-treated
Rtients m the scronegatve primary syphils groups were remfections, and
Pomibly 50 per cent of those re-treated In the other three groups of each
ﬂbmm{cahnmlm:dthcpaﬂmumt:dfmmp
lf\epnnnrylyphilhwcrcnmrdnfccitdmypo-iﬂybtaphhcdbylbe
uhuwnuontha!pab:nuwhhpﬂmrylﬂum.wborcpcntod]mu
proenply before the STS ha ¢ become pomthe, wually comprc a more
ble and les promd group than chose who report at later
Ppeviods after infeethon
The smnilarity between the .alure rates of the groups treated for sero-




FIG 37 CUMULATIVE FAILURE RATES
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postive prmary and secondary syphilis and of thoee re treated because of
relapee or ranfection b noteworthy It does not accord with previous
observations that secondary syphils » mare difficult to cure than sero-
positive primary syphilis and that pattents treated for relapse are more
liable to fail fallowing a sccond treatment thap those treated for an
ongunal infectron, In my judgment, however the statstics are so vitlated
by the occurrence of ranfection that they do not give an zecurate preture
of the true results of treatment. The 1padence of what Schoch has aptly
called “ping-pong” reinfection i now admitted by mant careful obwervers
to be higher than ongnally believed. Patients given rapud treatment of
carly syphilis frequently infected othens prior to treatment and were fn
turn remfected by thase wham they had originally infected Becawse of
tha fact, reanfections were more likely to be noted within 2 to 3 months
after treatment than later Schoch and Alexander Shaffer and Scham-
berg and Steiger have publihed articks on the probable madence of
remfection following rapsd treatment of syphilis, but as yet the only scien-
ufic critenon of remfection s & new primary lemon which develops at a
different sdte from the onginal one before the quantitative STS have in-
creased from previows Ievels. Unfortunately relatrvely few remfected
patients report back to clinies soon enough to fulfill these requirements.
Regardlems of the unsolved problem of differentrating between relapse
and ranfection, patents who develop new infechous lessans or who have
serologic relapee must be re-treated, and about 20 per cent of the obeerved
patents given rapid trestment of early syphiles at Bellevue Hospital with
at Jeast 2,400 000 umits of penicillin m an 8-day period have had to be

re-trexted.
As noted in Chap 7 the advent of procaine pemdillin G in oil and
2 per cent al ate provides oppartumites for a greater

vanety of time-dose redatronships 1n the treatment of syphils than did
previous preparations. Those who treat ayphilrs will have to keep informed
of the reports of rosults of various schedules of therapy which are now
under investigaton. A word of cautlon, however I needed about com-
panatrve statrstics of dufferent schedules of treatment of early syphilis. The
period of follow-up after a given treatment schedule should be at Jest !
year and the number of patients actually observed should be over 100
Also, the opportunities for ranfection should be taken 1nto connderation
m evaluating results of treatment of early syphila, Promecuous pauents
are more Lable to f than nonpr indhadusl, and the
reservoir of infectious syphils varia from tme to tune, even in the same
community Because of the above and other varables which enter wito
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the longterm cheervation of large groups, statmtical analyses do not
always grve an accurate picture of theapeutic results.

In smic of the past reports of from 15 to 25 per cent re-treatments
followmg peniciliin therapy of carly syphilly, the available data have
proved beyoud doubt that paueilln w now the annsyphilme agent of
chosce, Arsenical drugs should be reserved for the rare case which fails
o respond matidactarily to pemdillin, When re-treatments with penicillin
art taken Into account, sansfactory remits have been obtaned in over
95 per cent of the patients treated for carly syphils and observed for 2
o more years at Bellevue Hosptal

Incidence of relapse of early syphilis and scroresistance during or
after prolonged treatment with arsenicals and heavy metal compared
with that following rapid penicilin therapy —In 1932, the Cooperative
Cunic Group in thia country reported on the relapses of early syphil
durmg and after conventional therapy with arsenscals and heavy metal,
Of 167 patients who were given more than 1 year of treatment by the
Cooperative Clmcs, 9 per cent relapsed or had reslstant scrodogic re-
actions. Of 620 patients treated Irregulardy for 1 year or more, 43.5 per
cent relapsed or became seroresistant. In vew of sach statbtics, 1t is diffi-
mhmnndcntmdwhy anyone should prefer the dld, conventional treat
ment to that with penleillin which » not only completed more rapidly
but is el moch safer than the dlder type of routine treatment.

Obviously if early leslons of syphilis fail to rapond to penleillm, arsen-
oxlde and baruth should be tried, and, if they fail, fever therapy should
be ghven. As yet, bowever completely resistant leslons of easly syphifis to
Peoteflim therapy have not been reported.

SPECIFIQ TREATMENT SCHEDULES OF EARLY SYPHILIS

In writing this book I have been more Interested In the princphes
underlying penicillm therapy than in speaific schedules of treatment. The
Physchn treating early syphilis now has a fairly wide choice of treatment
schedules with penieillin, and he need not conform too ngidly to any one
schedule unless he b engaged In research. As treatment with dowly ab-
sorbed preparatiom of pemeillin can be ghven on an ambulatory basle,
the use of these preparations will probably be preferred by most physd-
clant. Qn the basis of available data the mi schedukes
of early syphilis with penicillm bn ofl and wax or procaine penlelllm in ol
slone are o follows

1 Daily intramuacular infections of 300 000 wruts for 13 days
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2. Dally mtramuscular ingections of 600 000 unuts every other day for
clght Injections
With the new alowly absorbed penicillin salts such as procaine penscillin
in ol and 2 per cent aluminum monostearate which has given consstent
blood concentrations of more than 003 units per cuble centimeter for
4 days after a single injection of 300,000 anits, the fallowing treatment
schedulea should be mvestigated

1 Intramscular mjections of 600 000 unita twice a week for 2 to 3
weeki, (A single weekly ingectlon of 600000 umit for 4 weeks
might suffice, but such mmimum treatment cannot be advesed
as yet.)

2 Aninjection of 1,200 000 to 2 400 000 units once & week for 2 or 3
weeky, The treatment should be equivalent to daily mjections of
300 000 urts of POB for 15 days.

3 A single treamment with 2400 000 umits intramuscularly i now
under investigation but cannot be advised as yet.

The use of aqueots solutions of penicilin fs lem practreal than that of
slowly absorbed preparatiome If used the minimum schedules of therapy
arc as follows

1 Inpections of 40,000 units every 3 hours for 80 dascs
2. Injections of 700 000 umts every 2 honrs for 36 doses (Mabooey)

TREATMENT OF RELAPSING EARLY SYPHILIS

At Bellevoe Hosprta!l we have not yet observed a patient who falled to
respond to penucillin therapy of early syphills, although a fow pattents
had to be re-treated with penscillin three or four timex. It may be that 2
rare patient will be encountered who requires arsenreal druge and /Jor
fever to obtain cure of early syphilis, but 8o far we have not found such
a casc.

Recurrent relapscs of early syphils following pentcilin therapy arc
best described by examples of actual case hstorres. The pertinent data of
two patients who denred the posibility of reinfection though we bave no
proof that they were not reinfected, are given m Fige. 38 and 39

Both of the patients whose histories are recorded n Figr. 98 and 39
were onginally treated with only 600 000 units of penleilin and the
first two relapscs in each case were re-treated by doubling the dosage of
penkillin previoudy given Obviowsly such treatment was madequate in
these cases, but when we rc treated relapses or reinfections wath at least



FIG. 38 CASE ILLUSTRATING RELAPSES OF SLCONDARY SYPHILIS

TESTS FOLLOWING A THIRD RE-TREATMENT WITH 9,000,000
UNITS OF PENIQILLIN

J L, a white female 26 years of age, was admitted to Bellevae Hosputal
Apell 13, 1944, with dark-field positive sccondary eyphills. She was first treated
with 10,000 units of penieilfin in aqueons solution every 3 bours for 60 doscy
The reports of her quanutative STS t the time of and [ lowing treatment
ere m follows:

Serologic Tests

CIMP YIX. QUANTITATRE COMP FDL  QUANMTITATIVE
b3 TITERR TATIN TENTS DATE TITERS AN TESTS
17/44 130 25 531744 12 8
334 47 [ 33 6 841 8 Not dono
S 12 44 35 16 615 44 12 16
Sis4t 12 8 622 44 TS 32
315 44 9 8 6294+ 110 128

On June 22, 1944 and June 29 1644 po ledom were found, but  splnal
ld emmlnaton showed pleocytosis with 81/3 celliand 1+ Vanermann test
B 25 ec of tpinal fiuid. She was re-treated, from July 7 194, to July 14 1944
bk 40,000 s penicillin in aqoeous solution every 6 hours for 30 doscs.
o

Serologle Tests
COMP FIX, | QUANTIT TIVE cour ¥ | QuasTiT TIVER
Rkl I xarwreers | pate TrTIne XAHN TIFTY
WALIRET 128 10/ 8/44 | N tdooe | 128
5104t | 36 2 10 23 44 | Notdaoe | 256
9 T4 36 18 10 24 44 | 120 Not dane

3 teat added to 94 She was re-treated from Ostober 23 194 to Ottober 30,
1344 with 40,000 mmits penicillio In aqueoas sulation cvery 3 bours for 60 doses
Il 03 gm mapharen (3 X .06)

_ Servlogic Tems
COMP FIX. QUANMTIT TIVE COMP FIX. QUANTIT TIVE
D Trrzes EAFH TRLITR L DATE TS KAMN TESTR
lo/m/es 129 6 1/ 4/45  Notdone 18
241 Notdone 32 11145 N tdae 8
1130 4% Notdone 32 12845 Notdme 16
12 74 Notdome 16 2 145 DNotdme 32
1214 4 Notdone 16 21543 98 128

1224 Notdome B

OnMarch 5, 1945 singl dark-Seld poeltive papule was found on the right

Libhen raajor, and solitary papuks w cro foumd on the teft forcarm and back,

Tepectively Her mpinal-luld tests on March 6, 1943 were  Wasermann, nege-

thve, cells, 1733 ol b2 gold not dooe, She was re-treated

from March 15 1915 w0 March 20, 1943 with 30,000 umits penicfilin bn aqueocs
every 2 hoars for 180 doscr—total 9,000,000 cmite,
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2,400 000 umts of penucilin in 8 days, about 80 per cent had satsfactory
raults. Genulne relapaes of eardy syphils should be re-treated for a longer
penod than 8 days. The hedule of re-t that I would
suggest at present bs daily injections of 300 000 nits of POB or procatne
penicillm in off alone for 16 days. Other pomible treatment schedules are
miections of 600000 uruts of procauine pemallin in ofl and aluminam
monastearate twice & week for 4 to 6 weeks. For sccond refapees a mum-
mum of 9000 000 units of penidllin should be grven over & penod of
4 to 6 weeky, and, i deured, the course of penidllin can be fallowed by
arsenaxrde and bismuth therapy as suggested In Chap. 7

ADDINDUM

Since this chapter was written the extended persod of follow-up on
patients treated for eardy syphils with 600 000 units of POB daily for
15 days has revealed unosually succesful results, Of 134 patients observed
for 6 to 12 months, 3 were re-treated because of renfections, all having
had new chancres at different mtes from the origmal ones, and 2 still have
Kabn titers of 32 more than 6 months after treatment. Thu serdes b net
comparable with the earlier treated series because of the marked decrease
m the reservalr of infectious syphills and because of the opportunubies for
more tharough preventive measures against reinfection Neverthelem, it
pomible that some strains of treponemes require mare prolanged therapy
than do others. It 18 also possible that some strains require higher blood
concentrations of penicilhin than are permitted by the very slowly absorbed
tions inmg al ate.
The Central Statistical Unit of the Subcommittee for Venereal Drseascs
of the National Institute of Health bas reported no significant difference
between 8- and 15-day treatment schedules when 20,000 to 40 000 units
of penicilin 1n aqueows solutlon were given every 3 hours. The Com-
mttee b now investgating the following 3 new schedules of therapy for
early svphils usng procaine penidllin G in oll and alupunum mono-
stearate 1 1 200 000 units m a engle infection
2 1,200 000 units once & week for 2 weeky
3 1200000 units once a week for 4 weeks,

The evaluation of these treatment schedules i of great Importance, but
1t will require at least a year before conclusions can be made 23 to thelt
value. So far the best resulty at Bellevue Hospital have been obtained
with daily tnjections of 600 000 units of POB for 15 days.
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CHAPTER 10
LATENT SYPHILIS

Sowox Iatent syphiln w asymptamatic, the dmgnoes can only be made by
means of hatory and poative STS. Judging from histories obtaned at
Bellevue Howprtal, many mdbviduals having postive STS will pot admit
any knowledge of mgrs or symptoms of early syphiln As a result, very
{requently latent syphiln has to be diagnased solely on the basis of positive
scrologic tats. However not every individual with positive STS has
*yphilis, and patlents have undoubtedly been treated for the discase when
I waa not present. I know of no way to avold this mistake in every case.
In the alwence of any known camse of hiclogic fabe positive reactions,
untreated individuals who have repeatedly postive STS presurmably have
oc have had syphilis. The degree of activity of the infection during latency
B unknown, and we have no way of predictmg the probable outcome in
% given cae. Consequently in the management of the Individual case of
latent syphilhy, the physician treats in order to prevent progromeon of the
tnesac even though it may never occur To admit this fact does not mean
that the dungnaahs of latent syphiti cannot oenally be jusfied, or that we
have no knowledge a8 to the kind and amount of treatment which should
be given to protect the patient. The knowledge at our dsposal, however
cannot foretell the eventual course of a ghven esxse we know that many
untreated individuale with no other evidence of syphilis than positive STS
saffer no demoostrable damage from the discase, while athers ultimately
develop serions manifestations. Our knowledge of latent syphils depends
o the study of large numbers of patients and on the recorded observa
tams of careful and experienced obecrven of syphilis. From these sources
we know falrly well what to expect of untreated latent syphils in the
foamw but not in the Adual. It has bern exti: d that about 25 per
¢t of mdividoals with untreated latent syphills subscquently develop
deronstrable mgna of the discase.

DIAGA\OSIS

Latent syphilis b pot an emergency and the dizgrasds should not be
177
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made hastily A caref Uly taken history may or may not asist 1n confrm-
ing the diagnosts, In the absence of 2 defintte hatory of syphills, repeated
STS are necemary for dugnosis, and the spinal fluid must always be

d to rule out asymp 1c neurosyphilis. In additfon, cardioves
cular syphils should‘be excluded by X-ray wo of the sorta
and heart. When pasible, the sexual contacts of patients with pasitive
STS should bg studted. If the contacts show no evidence of syphils and
the patient’s history and physical examination afferd 1o clne to the prob-
ability of mfection, syphilis » sl a pomibility unles a defimite diagnoss
of biologie false pomtive reactions can be made, Criteria for the latter
dugnass were given 1o the sections on that topic in Chap. 4 The faflare
to meet the requirements of & diagnoss of hralogic false postilve reactions
does not neceserily estahlith the presence of syphilh, bat it i perhaps
advmable to treat such patents as & precautronary measure. However in
all doubtful cases that have 2 negative hitory for syphilhs, & diagnosis of
poseible syphilis s more exact than ane of actual syphils, and the patlent
should be 5o informed.

Ddficulties encoumtered by patlents with latent syphile—The fist
diffiiculty encountered by individuals with latent syphilis &s the fact that,
unles they themselves sapect the infection or undergo routine 5T3, the
discase will not be discovered. In some cases the dragnoss is not made 1
the Iatent phase and awaits the appearance of definite signs and symp-
toms of late syphiln, Therefore, the practice of taking routme STS oo
patints o commendable, even though at times 1t leads to much suffenng
on the part of individuabs wha are not mfectious to others, as proved by
the cxamination of their sexual contacts and cven though they are in
good health, same develop anxicty neuroscs becamse of the presence of &
substance In their blood the sigmficance of which 1 not yet fully known.
Part of the management of such cases 1 to help the patlents to keep thelr
joba and to rehieve them of unnecemary wosry

Unlew properly infarmed about pasitive STS the patient with Luent
syphils is inchined to attnbute every ache and pain and blemnh of the
skin to the duease. And unlew properly informed, the physican easdly
falls mto the same aror Posmtive STS offer & convenient duagnamtic com-
mon denominator for all the ills of man, with the result that other pomible
aausas of a patient’s pl are often overlooked. For amample,
repented muscarrlages in o woman with pomtive STS arc not necessarily
due to syphilis. It 1 ensy to attribute them to syphils and to coatinue
antisyphilitle treatment indefinitely in the hope of correcting a condrtion
which may not be duc to syphilis, especially if the miscarrages contlrme
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after the patsent has recetved even moderate amounts of antmsyphilitic

Neurologi plaints of patients with positve blood tats
I-ancglmtqinﬂ-ﬁuidtcmfmly-phﬂnmmdy 1f ever duc to active
perrosyphilis, yet it k& often eamer to continue antisyphilitic treatment
than to seek the real came of the tronble. The index of suspicion regard-
Ing syphilhs dhould be kept at & blgh level, but %0 too ghould be the knowi-
edge of the ducase, It I futile to keep treating late syphiln, far beyond
the adequate therapentic pamt, in the hope of revernng the STS to
Begtive and of dearmg up symptoms that may have no relation to the

PROGNOSIS
It wax panted out previouly that about coe of four Individuals with
mireated latent syphiln develops definite late symptoms and agns of the
hfmm_Bmthmhmbngurmontobdhtth:hmnny'phﬂnm
quirey the amount and durathon of treatment that was formerly advised.
Ithmm@dthﬂmfmhﬂvidmh,g{mmguhrmmmt
of latent syphils with as many as 20 Ingections of asemeals and 20 of
bamuth, have subscquently developed demonstrable late syphifitic lesions.
1 cannot recall any panent treated contmuoly for latent syphilis with
ahtermate coarses of arsenical drugs and bumuth for 1 year who later
thowed evidence of progresson of the disease. There may be exceptions
to tha rule, but such rare exceptions do hot establish critena of adequate
treatment. Patlents with arrested tuberculoms are not kept at rest indefi-
nndybtmmclfewwil]rdlpx_Th:yuc,bowwu cautioned to remain
mder medical obacrvation, and the same advice applies to patients who
Eave had adequate treatment of latent syphila.
Accrmﬁngmmhgrrpmudth:coopa-uvccnmmerp,pcnmSI’S
eIt reversed to negative in about one-third of patients treated for latent
#7ehilis with the alder forms of conventional therapy Thn estimate prob-
sbly includes some indhviduals who were treated for carly latent syphilis
of less than 2 yeans duration. In my expenence, roversal of posinve STS
{0 negative cannot be expected in one-third of patients treated for late
latent eyphilis—at Jeast pot within 5 years after treatment. It s true, bowe
ever that the Janger the penod of observation after therapy the higher
h“’CPCI'CEmIgto{pnlbemxwhobou::ncna'o-nchn\t.}\[mrehnluted
that 6 monttn of treatment with arsenical drugs and beavy metal will
mBSmBﬂpcrcm(dpaLhmmthh!mlnphﬂn.All.houghlhave
uate statntical data to support thi statement, I have no reason to
question the accuracy of Moore s conclimon.
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FIG 41 Chart showing serologic respomse of a patient who ecerved rregular trest

ment for latent syphull from July 1933 to Jenuary 1937 When hrgt seen b

he had complement frxation tters of more than 35 1mity Dunng th f llowing 3

yeary, without further treatment, the titers fell to relatlvely low levels and then
thowed minor fluctuztions,

Il

FIG. 42 Chart showlng the serologlc rapoase of  patlent with Iatent syphill
treated fn prison by the Lagle mcthod of Intend ¢ arvenotherapy
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FIG. 43. Ghart showing the sevologle respanee followlng treatment of Latent syphilts
with mastve ancsotherapy grven by intravenom
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FIG. 44, Chart show bng the serologl respome followlog combined feer and mavsive
ncootherapy gl en by bt svenom drip. Not  that there b no drop ln teens for
! ear follownyg tre tmat after which tima the thers f O charply
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FIG 45, Chart showing the scralogl respone { lowing treatment of latent syphill
with peniclllin,

KE 19 N ¢

i
Is

g

o)
Eartaianals el

s it

FIG 46. Clart showing  10-year follow-up of  pathent who had relathvely amafl
amounhs of treatment fo 1936 nd 1938 There b no reaswn t belleve that re
treatment of (his patient would ke altered the serologle course i any way
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FIG. 47 Chart showing the faiture of retrextment with remeats and fover to
Jower the reagin titens of a patient previomly treated for latent syphilte
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FIG 49 Chart showing a servlogic
westment of a patlent with atent
marked increase In tters following
treatment way started, and that there
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FIG. 31 Chart showmg fuctmtions of Jow STS titer following treatment with
more than 20 arsenicaly and 20 bisouch {njectian,

e L% d

P Ny
FIG. 52, Chart showing fructuatiom of low ST titer followlog a very mall amort
of treatment with blunwth alone,
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Figures 51 and 52 show spontancous, unexplained fluctuations in
titers followmng treatment of patients with relatively small amounts of
reagin in the serum,

PENICILLIN TREATMENT SCHEDULE FOR LATENT
SYPHILIS

Any of the achedules sggested for recondary syphils would probably
suffice for the treatment of latent syphils. A mmmum of 4 000 000 tmits
of penicillin in 1ot less than 12 days o advied. The evidence accumulated
by Kaplan on large series of patients with latent syphilu ahould convince
the most skeptical of the funhty of continuing treatment of latent
syphills In the hope of hagtening the reversal of pontive STS to negatne.
Re treatment of asymptomatic pabents who have had reasomably good
previows therapy Is indicated only in coses showwng definste serologic
relapse or reinfection.
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CHAPTER 11

LATE BENIGN SYPHILIS

In Ciap. 2 it was pointed out that the early manifestatsons of syphilis
wrt those of & self-Jimuted, acute mfectron Late symptomatic syphils, on
the other hand, exhibits most of the poaible manifestations of chroole in
fections and degenerative conditoms. To fully understand the hunlogic
changes that take place in the acute and chromc stages of the dmease, we
would have to know much morc than we now do about obscure problems
In microblalogy mmunology and phyxlology Some of these problerm
ware presented in easTier chapters, and the sechoms whaich {allow should
be read m the Light of previous dscomon.

The late manifestations of syphila indude an abmost overwhelmng
multiplicdty of variables. To explore thoroughly all possible differential
diagnoses for every sign and symptom of late syphills would require &
very large textbook, comprising medical and surgical aspectt, and features
imvoling most of the speaalties. The monograph u pot intended to be
rech & monumental wark, and I do not bebeve that such a tame would
belp the climeuan to diagnose syphihs, however valuable 1t might be other
wne, A carcfal history and phymcal tion and a compreh
knowiedge of other discascs are of great Importance fn the management
of syphilik, but a high mdex of nupltion will reward the physcian with &
correct diagnoms of syphilis in mest cases. Laboratory tests are as essential
for the diagnosu of late as of carly syphils but in latc syphile, mlike
carly syphilis, the disgnosis of lenons, apart from those in the central
nervous and cardiovescular systers, must at times depend an 2 thera
Peutic test. Syphils hay an inexhaustible ability to surprise even experi-
enced observers, and descriptions of its unusual manifestaons are of
value primarily In rabing the index of susplaon Fallare to make neces-
mary blood and spina! fluid tests has frequently led to fadlure to dlagnose
the disxase, but it must be remembered that the complaints and abniormal
phyrcal findmgs of patients with positrve seralogec tests for syphils are
Dot necestarily caused by the specific infection. Occasiomally it may be
hecemary to procure presumptive proof of the syphilitie etology of &
ghen Lenon by & therapoutic test. When peniclm b ued for the 1o,
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healing of the lesions does not conclusrvely prove thelr syphilitic etiology
amee penicilhin &8 effective agatnst many other infectians. Neverthelos,
from the paint of vicw of patlent and phyndian, penicilin B the agent
of choice because it 1 the most effective and least dangerous drug Symp-
tomy and mgns that fall to respond to penicilin therupy are usually not
syphilitic 1n origin but when the probahility of sypbilitic etology ls great
and penicilhin fails, other jorms of antwvphilitic treatment may be tned.
However it i fortunate that the infection can wually be diagnosed cor
rectly and readily by hmstory and laboratory tests. In the following sections
the late manfestations of syphils are dasufied and described hriefly and
the effect of treatment on the lesions fs presented.

INCIDENCE OF SO-QALLED BLNIGN LATE SYPHILITIO
LESIONS

The inadence of demonstrable Iate syphilinc kemors of the skm mucous
membranes, skeletal system, and viscera of patients observed at Bellevue
Hospital has definitely declined In the past decade. Thi = probably due
to fmprovement in case finding and treatment durmg the past 70 years.
I doubt that statistics of the Inadence of the so-called benign late lestons
of syphils have much sgnificance at present. The ncidence undoubtedly
varres in different communities. In Bruusgaard s report of 473 untreated
patienty, the intrdence of late tenons of the akin, mucoaae, and bones was
12.2 per cent.

LATE SYPHILIS OF THL SKIN

Late cutancous syphiides may develop at any ume after the secandary
stage. Precocious tertiary lenons of the akin may be noted withm the fist
year or two of the infection, and 1t = pot unwual for late syphilides to
develop 20 or 30 years after infectson.

Precocrous  tertiary  syphilides.—With  conventonal  antsyphilitic
therapy of former years, precocious tertiary lenons with borderhine char
actermtias between secondary and late cutaneous lesions were not rare
during the fint 4 years after infection They were observed more fre-
quently m madequately treated than i untreated pavents. Treponema
pallidum can rarely be deronstrated 1 precociow terttarmsm by dark
feld exammaton, and, as a rule, the les:ons heal with bittke or no scarmng
The eruptions conest of papules which arc suggestrve of the podules of
late syphilides and wsually some degree of ulceration o present. The crup-
non may be generalired or Jocalzed but the papules wually occur
crcurmscribed groups,
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Latc syphilider—The cataneous manifestations of late syphilis consist
of (1) gumma, and (2) tertlary eruptions of grouped nodules which may
or may not ulcerate. The grouped cruptions wually but not always form
wgments of arcles

Gumma—A gumma of the akin begins a3 a small or large tumor which
breaks down, forming an nleer which, in most cases, iy indisunguishable
from other chrome ulcers. Biopales do not always help in the dingnosis
because the pathologic picture may be that of & nompecific, chrome m-
fammatory process. When the blopsy presents a histologle pecture char
acteristc of syphil, the diagnosla B umally definite bowever of the
Jenon fails to respond to satisfactory antmyphilitic treatment, the clmician
will have to connder other specific granulomas. Syphllis ahould be ruled
out In every case of chronic ulcer The STS are almost always postive
in patients with gummas, but 1 have observed & single Instance of com-
Pete seronegatrvity in a patlent with an ulcer of several months duratson
which healed promptly with amenotherapy When the diagnosis seems
Tustifable on chnical grounds and the STS arc negative, a therapeutic
test s In order Cutancoms gummas may be single or multiple and may
occur anywhere on the surface of the body The ulcers may heal spon.
tancously but generally new lastons develop 1n adjacent areas. The scan
of gumman are thin and soft, but they cannot be differentiated from thase
of certain burns and other injunes. The marked dmfiguration with de
truction of the nose, and the ulceration and scarnng of the forehead and
face, described in the older textbooks on syphill, are rarely seen today
Iﬂb-mtdancmchuxmw%dntludbccndhgnc-:dumx_my
burn and treated accordmgly for years without a serologuc test for syphiliy
tver having been made.

Pacudochancre redux » & term used to describe solitary gummy of
the perms, which must be dufferentiated from a pemmary kewon.

‘lnﬂyhawnch;umﬂcnppannuwhhh-mdﬂymmgumby
axperienced observers. However lnntrycucth:dhsrmwbc
confirmed by serologic tating and further corroborated by satuf,
rapoose to antmyphiliic treatment. The charactenstic palycyciic
arcuate configuration i pot always presant in these lenans,

LATE SYPHILIS OF THE MOUTH, TOMGUE, ANp
THROAT

Tbeht:q'ph[llﬂcldandth:m:ﬂu‘mﬂ'“:-mﬂ:mnm be
nodular or ulcerative or they may mwbtd“’ﬁ'wlrmdch,{,mc

or
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inflammation The most common lesion Is gumma of the soft or hard
palate, Perforations of the palate remain after healing has taken place.
Syphilitic sore thraat v much more commen i the sccondary than the
late stage of infection. Late lesions of the pharynx, tomih, and pillans of
the fauces arc caslly midiagnosed. They may conmst of a solitary
gumma of podules, o of dilfuse ulcerative inflammation covered by a
grayish slough. The maost common late lexon of the tongue is & gumma
usually Jocated on the dormsal aspect, and this must be differentiated from
carcmoma  Diffuse syphilie glosits has been described and must be
differentiated from leukoplakia and lichen planus, and other forms of
scleroang glossrtis, Differential diagnoss 1o such cases may be dufficalt,
and the dizgnoms of syphiln m generally based on collateral clinieal and
laboratory data. Gummas or nodular ledom of the lps and buceal
mucous membranes are rare.

Leukoplakia, which manifesty jtself a9 white patchey on the tongue or
buccal mucous membranes, and on the lips, 3 due lem often to syphfls
than was formerly believed. In most cases leukoplakea 1 due to chronic
irritation from smoking Jagged teeth, and low-grade infectton. It occurs
more frequently m syphilitics than in noasyphilitics. 3M{abgnant metaplasia
may take place m leukoplakla, but many patients have the condrhon for
years without degencrative changes

LATE SYPHILIS OF THL EYE

Irith.—Latc syphilis may rarcly cauwse an intls nmilar to that scen in
secondary syphils except that the inflammation of the irms Is mare chrome
there may be amoclated infiltration of the cornea, constituting o kerato-
iritss. The condition usually responds rapidly to antsyphilitc therapy
and the cloudmess of the cormea rarely penssts for months, as b msual m
the interstitial keratiths of congental syphils.

Chorforetinith.—Gummatom infiltration of the choroid u not unusual
m late syphilis. Oftentimes the condition i practically svmptomless, and
the dragnosis s made only by rontine examinatian of the fundi with the
aphthalmascope When the lesans oceur m the area of the macula, the
vimon o seriously mpaired. On visualinng the fundus of the eye, areas of
whte exudate may be seen in acnve chomoretimtls  healed lexdons show
whute patches of sclera surrounded by black pigment where the chorold
and retina have been destroyed. Syphils b not the only cauwse of chorio-
retinits, and there m nothing specafic about the appearance of the
choroidal levoms due to syphlln. An active chomorctinith in a known
syphilitic should recave the benefit of antisyphilite treatment, unlexs
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some otber etilogy can be defimitely establihed. Most Instances of chorio-
retioths in patients who have had antsyphilitic treatment are actually
bealed, and the ophthalmoscopic examinaton reveals the residua of
Previoms active fock

Interstitial keratiths —Interstital keratitls & ane of the unexplained
Pefomena of syphilis. I have seen 1t only m patients who had congenrtal
Pk, but Stokes and others state that it may rarely develop in Iate
Wwphﬁmlcﬂmcmuofnvu:uhmumofthcmmm,
ith blood veach running between the comeal laers. The vascolanzation
® weociated with keratitic precipitates comsisting of cells and pigment
“hxh form o the posterlor surface of the comea. The comes becomes
doody and, an examivation wlth the st lamp the blood vameh can be
sen 10 the interstinum. Occanonally patients are seen who can hardly see
Bgit through the marked opacities of the comea.

In my experrence, the most usual time for mientinal keratite to de
velop In cangenstal syphilitics b between the ages of 10 and 20 but 1t
Ay ocetr any trme after 2 yeans of age. We recemtly had a patient who
firxt developed interstitial keratits at the age of 31 he had had a small
Lmount of antlgyphilitic treatment at 6 years of age, and he demed any
2erious Tincmes or complaints up to the tme when the keratitn started.
H‘Mmcﬂdmaco{typhﬂ:uuphyncalcxxmm&nmnccptﬂmkm
"hlndpmln'cm

The vascularmaton of the cornea may begin simultancowdy in both
a It may start in ane eye and later develop in the other or it may
"tmnﬁnedlomecyc.Scwuﬂufourp-wmwiLhcungmiulqphiﬁ:
developed Intersitial keratitn after malaria therapy for neuroeyphila,
The precipitating cause of the conditon Is unknown, The duration of the
keratits vares greatly depencing in part oo the degree of vascalarmation
nd apparently on other unknown factors. In most cases the dmexse scems
10 run fts courae In from 12 to 18 montha, regardlcas of the type of ant-
fyphilitle treatment glven. After bealing has occurred, the empty blood
‘oxch remaln In the usterstitinm for long penods, and occasonally a fow
sall, opaque patches may persist permanently

Why congenutal syphilitcs so frequently develop Interrtitial keratits fs
known. Obvaoady lnluf-hcnmlhmmmbcdnﬂupmcuulw
Which moake the corneas especially liable to vascularmation. Klauder who
hamdemcdmcmthmwghmxdhdlhcmb}cq,mmdrdm
dd?i_nhe conclunons regarding its pathogrocsh, "

Teatment —Alont ophthalmologuts agree t 1t 5 extraordinarily

‘ﬂﬁcuhtocw}\nmlhccﬂccnollmyphshuctrnlmmlincuudmta
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strtial keratith. At Bellevite Hospital we have used every type of therapy
including mercury inunctrons, arscmcals, bumuth, fever therapy and
pencillin, without having reached any definite conclimons 23 to ther
relative effectivenes. In same cases the corneal opaates cleared faly
rapidly while in others, that were given much more therapy the keratits
pertated for many months with very gradual healing Both penicillm and
fever therapy are preferred to heavy metal, but I have not found that
fever scemed to hasten the very gradual improvement in several patients
who had received previous therapy with pemcillin Klauder cautiously
states that  fever therapy appears to be the most effective form of treat
ment.” # He believes that pentcillin can replace metal chemotherapy and
he adves penicillm plus fever therapy

LATE SYPIILIS O THE MUSCLES AND FASCIA

Myusits snd fibrosstss have been attributed to late syphiln. The diag-
noss o difficult to make with accuracy 1 have rarely had occanon to
suspect the presence of syphilitc myosius or fibrostis, but patrents on a
few occanons have reported relief of munde pains followmg therapy
Muxcle bropzes 1n such casen were not done, but it might be of value to
do them, as small granulomas have been reported In the muschs of
patients with rheumatold arthrits and other conditions. Similar lesiom
might be found m svphilitic patients with muscle pain.

LATE SYPHILIS OF THE BONES

According to Stakes, “chinfcal experlence suggests that few syphil'tic
patients indeed manage to eaxcape some degree of reaction in this group
of structures [skeletal system] at some tune in the course of their miection.
The proportian of clinkally detectable syphilis of the bones will, of course
vary with the stage of the disease and the thoroughnem of the examins-
tion.” + It 1y true that occanonslly patients state that they have been
relreved of pain 1n bones during antisyphilitic treatment, even thooth
\ ray examimtion fafled to reveal pathology of the bones, The expense
of taking roentgenograms of all the bonas of every patient with late
syphiln s prohilntive, and 1t may be that bone svphils h mmed 1 some
cases, but, In my experience, demonstrable evidence of late leslony 1
the bones 1 found m a relatively low percerttage of adult syphilitics. From
a practical point of view X ray examinations of the bones are rarely

Keavoex, ] V. “Trestment of Interscitia] Keratithh whh Particular Reference to
Rewlt of Penicillln Therapy  Am. ¥ Syph Gom & Ven Dis, 31 869 1947

tStoxs ] A Bueax H endIraaa w N R Madern Chinkal Syphi
ology 3rd ed W B Saunders Company Philsdelphls, 1544 p. 763
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betplul unkem pam, swelling, or other cvidence of bane discase 1 present.
In some cases marked prolferanan of bone occun wathout the patent
bemg aware of the procem. Whether or not the pathologic process causes
pam or &mbility antyphilitse treatment will mually stop further progress
o the dsease and prevent symptos.

Gunrna.—A gumma of the bone i always detructive and causes 2
localized area of osteoporoais which must be differentiated chiefly from
ostecsarcoma and tuberculosia. The timnes surroundmg & bone gumma
are {requently swollen, and sinuses may devedop Bone gummas usually
occr at the diaphyses of the loog bones and very rarcly develop in the
MLAh\unL:lil:ufbmegumm;kLhenunnlmdquh:dnvick,
with Involvement of the sternoclavicular jomt and swelling of the sur
rounding soft tmeues.

Diffuse osteris of late syphilis m wually a low-grade mflammaton
which is preponderantly osteoplastic, ar productive of bone. It is unally
l’“tmtllw-yil.ouxttdwhhdmmnblcpamlmAtdmmd
manked osteoporotls are noted m amociaton with Incressed densty of
ber parts of the bone. The tibas and fibulas arc the commonest mtes
"{diﬁln:unduslnlh:}onghmu,bmmyu{thcbammybcmml\cd.
Dilliae ostertes and occasianal aress of P caused by

tion are not uncammeon and may not cause pan or other symp-
toms, Sclerosng catertia of the saill must be differentiated from Padget's

Roentgenographic picture.—The appearance of late bone syphils on
‘(ﬂymmhuﬂunnno(rpcdﬁc.mdfcwmmtgvndaguuwﬂlmhn
definite duagross of syphilis from the films alone. Yet, In my expenence,
the dlagnom of probahle bone syphilis has been made by the roeatgenalo-
£545 In practically every case of demomstrable late syphilis of the bones
teen at Bellevae Honp tal 1 recently saw & patlent with a characterstie
swelling of the sternoclayscular jount and marked destruction of the sternal
ed of the clavide on h-ray commation. Ha 5TS and hatory were
Degatrve for syphils, but the loton was so aimilar to that of gumma of
the stemoclavicalar joint that antisyphilitle treatment seemed mdscated.
The procem fafled 1o respond 1o pemcillin and uncncals and was -
dmblcd]ydueto-omcom:ruuxmnnryphﬂh.&nﬂmn, great diffi-
ulty 3 encountered m dignosing degencratve lesions of the bone, but,
fn general late syphilis of the bone s diagnosed with relatve case by
meany of rocpigenograms when patkents are known to have syphilis.

Reponse 1o treatment.—Antsyphilie treatment of bone syphilhy
waally brings prompt relief of symptoms, but late bone lesons, unlike
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carly lenons, healslowly The \ ray pictures of a proliferative or sclerosing
osteitrs will show no change after treatment, except that devations of the
perlosteurn caused by penostits may become less promment. Areas of
rarefaction fill In slowly after treatiment, and permanent dentations of
the bone frequently persst in the case of healed gummas, The cue
history which follows {llustrates an unmual case of widespread syphila
of the bones with dramatic symptomatic rehef after penicillin thernpy and
relatively slow healing, as demonstrated by \-ray examination.

Caso hitory —T Y a negresm, 42 years of age was admitted to Bellevue
Hosprtal on March 16 1544 For 8 months prior to admmeon she had noted

could walk oaly a few steps. She hatl been treated for progrosive ostco-
arthritn. She denled any knowledge of syphils, and had never had STS.
Phyucal i revealed an d, ch Ity ill negress, with
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) swellmg of the nght wmist, with subluxabon of tho ulnar booe at the
wrist and a lmear depremed scar of the skin in the lower ulnar reglon of
the nght forearm  (7) inability to flex tho third fourth, and fifth nght
fingers at the proximal and distal interphalangeal pomts (8) diffuse fuaform
swelling of both kmee fung, espeanlly the Jeft which had a steall circular
area of darkened skm above the tibial tubercle () the liver wis enlurged

three fingers below the coual margin
The report of the tgenok after \ ray of all the bones
wras as folloves

Skull.— Extemive osteosclerosh imvolvmg the cranial bones wath areas of
destruction of the cuter and middle tables.

Upper extremltics.—(Right) sclerosing and destructive osteitls myolving
the middle and lower thirds of the humerin, the Jower and upper fourths of
the ulna and the upper half of the radws (left) destructive oateltis of Jower
hnlf of humecrus, lower thrrd of ulna and upper fourth of rdras, wath patho-

fracture of radius,
b!h]sbouldm—DcrtrmM and sclerotic changes 1nvolving the acromial
process of the right seapula and both acrooual proceses of the scapulas.

Lower ! Sclerosing and d fve osteitls of the lower thirds

o[bo(hfcmunnndup;trcnd:&!hndbiu
Conclustons.—Findings arc thoso of Jate syphilis,
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Laboratory data—~The complement fixation titer of the blood was 120

a3 nexmal except for low T waves in all three Jeads
Treatment—The patient was treated from April 4 194 to Apedl 19
1944 with 20,000 units of perocilln cvery 3 bours far 120 doses, & total of
cedy 2,400,000 ualts over a 13-day period. She had no Herxbemner resction
d began to mprove on the sccond day of therapy By the tenth day she
was walking up end down staln, and the had very httle patn. When she left
the hoggatal on May 1 1944 1ho walked well, and there was very little Jiml
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LATE SYPITILIS OF THE JOINTS
Late syphilitic jomt diveasc can be clamfied a3 follows
1 Arthralgas waally caused by periostits adjacent to foints



FIG ﬂliﬂtdda&uﬂlnﬂdth.hmhaﬂn{ldtbﬂmdp‘w'm’
Ixte syphilly,



FIG. 34 Incomplet balieg § monthe fter penkdllin therapy o odeitl shown
In Fig 31



FIG, 55 Compicte beallng of osteits shown In Fige 33 and 54



FIG. 53. Dentructive osteitls of upper end of radfm and lower end of uine
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2

Gummatous infiltration from gummas arymg m adpacent bone,
soft tmeoes, or 1n the cartllages of the jant

3 Synovits or arthntn

4 Charcots joints (peurotrophic jomts wually but not necesarily
amocisted with syphils)

Arthralgias with no swellmg of the joints are more common in early
than 1n late syphils. In both stages, however the pan is probably due to
2 periostitns of the bones adjzcent to the jolnts, This i aspecrally true of
a joint like the knee, movement of which causes tenwon in the penosteum
at the mite of tendoa Insertions,

Gummatows involvement of joints may be camsed by gummas orde-
nating m the ends of long banes, in the cartilage of the jount, or rarcly in
the soft twnes surrounding the jomt. Pam and local heat are usualh
alight 1n proportion to the swelling, and, at times, both are absent. The
rapome to antsyphilitic treatment b usually prompt and stnking De-
pending on the degree of bone and eartilage destruction prior to treat
ment, nrore or lem secondary osteoarthntis may develop mn the damaged
Jont

Synoviths with hydrarthross s rarely scen in late acquired syphils but
Chaney Kemp Remuk, and Baetpen have reported eases of syphilite
arthnus with fluid in the joints from which T pallidum was demonstrated
on intratesticular inoculation of rabbits with the joant fluld The arthrtis
in these casey apparently was confined to the synovial membranes with
resutting hydrarthroms. Pan and local heat were alight in the cases re-
ported. The commonest site of bilateral hydrops In late syphilis is the
knee. Congenital syphilis may cause bilateral hydrarthrons, known as
Clutton s joints, usually m the knea or elboirm. In such cases lame
amomnts of flud collect in the joints, causng marked swelling with no
pam. Asparation 4 followed by rapld reaccumulation of the fluid, but
prampt improvement occurs with antsyphilitic treatnrent.

Charoot s joint.—Although there b no evidence that Charcot s Joint
1 camed by a syphilrtzc infection of the jomt, 1t seems advhable o de-
scribe ths curous pheomenan n the secthon on joint discases rather
than 1n the dhcirmon of tabes dorsalis which o the usual cause of neuro-
trophuc Jownts in syphiltica. Ever smee Charcot s oddginal article on neuro-
uoph:cnnbnm.zhcumdmmhxbcmrccngnmdumcnﬂty’ﬂx
phenomenon u charactenzed by asteophytic change which cause frag-
mentatron of the bone. Unlew at least once fragment of bone b scen on
 ray exarminanon the diagnas of Charcots fomt cannot be made.
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Clinkally the jount is swollen and & practically painkss. It may or may
not coataln flud. For reasons which are obscure, Charcots jount may
become statlonary showing no Improvement or progremon or the de
generative process may continue until the joint s littke more than & bag
of bonax,

It B generally believed that the jomt detenoration u neurotrophue in
ongm because i occurs cnly m amocaton with demanstrable Injury of
the sensory nerves, Tabes dormls and syringomyelin ave the commonest
conditions with which Charcots joints arc amociated, but pathologic
changes m peripheral nerves, and even 1n the hypothalamus, have been
accased of bemg the camse of phic arthnta, Obviomly the true
mechannm of the osteophytic changes is unknown Many indvaduals with
scvere tabes dorsalis or syringomyela acape Charcot's jolntt Trauma
has been suggested aa a contributory cause, but several years ago I maw 2
woman with 13 Charcot’s jounts who had developed most of the Jomt
changes after ahe had become an fovalid, In ber case, trauma could have
bad little part in camsing the fomt pathalogy Another patient who has
kad a mild Charrot’s joint of the kmer, which bas remalned stationzry
for 20 years, has on two occanoms Injured the knee without further de
teroration of the joint. I doubt that tramma plays a mgnificant part In
the ctinlogy of Charcot’s joint, but netther can I believe that nerve injury
alone cammes the degenerathve changes. Some additional factor such s
 deficency doease, allrgy or a toxc condition may be superimpased an
the nerve injury

Fiher and others have suggested that a syphilitc Infectron of the
articular cartilage inmates a Charcots foint, and that the osteophyte
changes are due to syphils. But, as far as I know a Charcot's jount has
never been reported in syphils apart from syphilis of the spunal cord o
the peripheral nerves. Furthermore, 1 have never known a Charcot's joint
to fmprove after antiryphilitic treatment, although other obeerven have
reported benefit from antisyphilitic treatment in rare cxxes, As & matter
of fact, we know [ittke more aboot the mechanmm of neurotrophic
arthritss than when Charcot first deseribed it, and the condrtion continoes
to be one af the ursalved problans of medicine.

8YPHILIS OF THE RESPIRATORY TRACT
Larynx.—Late syphilis of the larynx may appear as a sofitary gurmma
or az syphilitic nodules and ulcerations on the vocal cords, aryepiglothc
{olds, and epiglotnx. A gumma of the larynx may cawe sloughing of the
cartilages, and stenosis has been reported in some cases aflter healing
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Syphilrtic nlcerations of the vocal cords have occusred m several patients
on our service, An absolute dagnosis of syphilitic mfammatien can
rarely be made by laryngoscopy alone, but a therapeutic test will usually
atablith or rule out syphiline etiology

Trachea and bronchi—Gummas of the trachea with treacheoesopha
geal fistulas have been reported In the older texts on syphils. I have not
scen syphilis of the treachea or bronchl, and it 5 gencrally agreed that
eyphilitic leslons in these structures arc exceedimgly rare.

Lurgy.—Syphills of the lungs 1 very rare, but it unquestionably occuns.
Wilson and others have reported finding T pallida in lesloms of the lungs.
The disgnosis durmg bfe » exceedingly difficult. As expenenced a chest
specahst a3 Amberson, director of the Chest Service at Bellevue Hasatal,
informs me that he has never made a definite diagnoss of syphils of the
lungy. He has, however had reason to suspect 1t on occanons, Within the
past year & patient was admitted to the Chest Service at Bellevue Hosputal
who may have had a gumma of the Jung Through the courtesy of the
Chest Service the relevant facts of the case are prascnted below

Case histary —P (., a white male, 51 years of age, was admitted to
Bellevue Hospital on October 27 1947 He stated that ho had been well
untl]l about 6 months before admindon to the hospital. The first symptoms
poted were fatigue and Jom of imtiative. Ho felt tired most of the time and
had to foree himself to work. He later noticed that he was losing weight and
repartcdthathehadhﬂﬁpound:inﬁmomha.Semﬂmonth’bdm

he d ve cough which was worse at night
mdmcdtoocmrun}yhbenbchyuntd:nghtnchboutlmouth
before admimion he who took an % ray film of the
chmmdh!n'rdmdhnntoBd}cvu:HmmethbcnlmmdLhﬂt
the patient had had positive rerologic teats for syphills m 1944 and that he
had recerved an unknown amount of anthyphilie treatment from July

1944 1o July 1946,

examination—The patrent was a well-developed white male who
did not appear ill. The left pupil was slightly larger than tha right, but both
pupils reacted to light and on couvergence, The fondl were normal. The
temperature was 100 F pubse, 80 respiration, 20 aod the blood premure
was 120/80. Except for a questonable arca of dullpess in the nght anteror
chest from the second to the fourth ribs, the ohyncal examination revealed
no abnormal findingy,

Lab y data.—On admi 2 positive sputnm xmears for scd-fast
bacilll were found, but 19 subsequent smean and 8 sputum cultures were

dvt,lndlhcﬁmrcptx'uwmbcbcvtdwlxhhonwfymmm

\hpcnmnk,hhn,.ndnaninjn:ua{zhehbodmmgl ly poutive.
The smhal thaid W ancrmann reaction was 4 plus In 024 cc amounts, bat It
was negative in 0.123 ce. The sprnak-fluld cell count yy 16 per cu mm the
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total protein was 96 mgm per cent  the collordal gold was 5443321000, All
other hab y tests, includ. plete blood coumt, eectrocardiogram
urimlysh, nonprotem mtrogen, and alkabma phosphatase, were normal.

X ray cramination—The chest
Infiltrntion

of the infiltration. When flucroscoped 1n the right lateral position, the area
of Infiltration was Jocalized In the nght upper Jobe.

-
1!
I's

-

FIG. 57 Posible guarma of kg,
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FIG. 88, Heallng 25d scar tenx followlng penldllin thermapy of pethent who bad
a pouible gumma of the hmg.

Broachoscopy on Novmd:cr 7 was nq;ndvt

Coune—An Mdered, but in view of the
factt.hntd)cclmxalmd\nypunnuhvumdmmﬂamm proces
rather than o malignancy penicillin therapy was started on Nom—nbcr 13
1947 The¢ patlent, received 40,000 units of penallin fn agoeows solubon
every 3 hounsfrant November 13 to Decernf -+ 3 1947 and from December
11 1947, t0 Jonuarv 24 1948t tal of 19460000 unat During the penk
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flim therapy the patient began to gain waght and feel len tred. Repeated
roentgenograms of the chest sthowed a progremive dimmution in the sae of
the Infiltrate m the right upper Jobe. The last roentgenogram in April, 1948,
b thown m Fig. 58.

Comument—There I no proof that the hmg leddon I this case was a
gumrma, but the history laboratory findings, and response to penieillm maks
the presumptive diagnoss of gumma & stroag ope.

SYPHILIS OF THE GASTROINTESTTN\AL TRACT

Safivary glands.—I have scen two cases of parotits which may have
been caused by late syphils. The parctd glands were swollen, pamles,
and pontender The swelling receded with antoyphilitic treatment.
Biopoes were not done m ather case, Gummas of the salivary glands have
rarely been reported.

Esophagms.—Gummas of the esophagus have been reported in the
early Literature on syphils, but few if any such reports have appeared
within the past decade. The condibon n so rare that it Is now of httle
more than hutarical Interest. Kampmescr has reporied three cases of
oophagral obstruction caused by gummatous infitration of the dis-
phragm in the region of the caophageal hiatus. In life, even with the ad
of esophagoscopy the diagnoss of syphils of the csophagus can best be
made by a therapeutic test.

Stomach.—Late syphilis of the stomach o not a ranty but the diag-
m-m:]]ydiﬁicuh_Smxﬂgwmmndthcg-nmcmuconmxycnmc

ulcers whxch are ind on i from
the far more peptic ukeer G py in such cascs b dificult
and, even In experienced hands, rarely leads to a definite differential disg-
noss. Large infil of the h are more readily

diagncsed than amall gummas. The usual sltes of diffuse syphiliic mflam-
mation of the stomach are the mudgastric and the prepylonce regom.
Imdwmcmo{t}wm:ddlcpnmmu{tbenanuhnmuwmmcmn,
gving an hour-glas ap on X ray inatk Inf.

dlhcptepyioncngmmmmnwing,whhnamdlbepﬁonn
and delayed emptymng of the stomach. Gummatows milltrattons of the
stomach must be diff fated from scirrh Expertenced
roentgenologsts have frequently made the probable diagnosis of gastnc
mphils when aided by the clinial history and physical findings, but
urally caranoma is the fird Jeslon to be swpected LeWald, m 1931
d.ucn‘bcdthc\nyﬁndhpin:hmlyhrgena{admuofpm{c
$yphiln. In general the disgnaas can only be suspected from the clinical
nmpiam and roentgenogranm  the final decrsdon depends on a thera
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peutic test. Every patient with syphils and gastric pathology deserves a
therapeutic test before operation is consdered, unkess the operaton s
NCCOMATy A8 an emergency procedure.

Linitis plastica, or leather-bottle stomach was frequently attributed to
gastric syphilis m the earker years of thls century but, accordmg to
Stokes, O Leary and Lyoms, this condition 1 usually doe to a small-cell
carcinoma of the stormach. In very rare instances the funnehke stomach
known as finits plastica has resutted from & diffuse syphilitic mfiltraton
of the entire stomach which has keft permanent scarring and fibroans
after healing

Syphiliic lessors of the stomach wually rapond well 4o anthsyphilrtic
treatment. The symptoms of pan, indigestion, low of weght, and gastric
retention dusappear rapidly but gastroantestinal senes wnually contmue to
show permanent defectsin the stomach #s a result of scar theue.

Liver —By far the commonest dugposable manifestation of hepatic
syphiln is the so—called hepar lobatum caused by muluple gummas., The
lemons may vary m stze from microscopic umits to large tumars. The lver
is wually enlarged, and, when the surface & nodular the presumptive
disgnods of hepar lobatum 1 relatrvely easy Unfortunately in some
cases of hepatic gummas, the surface of the liver Is smooth beeause of the
amall sze of the gurnmas of because the Jesions are embedded within the
Iver In such cases, even though an enlarged liver = palpated, the diag-
ot of syphilitre bepautis must await the response to speafic treatment.
Syphilu s far from the moat frequent cause of an enlarged liver Syphili-
tics may have Bver damage from other causes than syphills, eg  alco-
bolam, arsenotherapy and malignancy Laver funchon tests do not help
make the differental diagnoes between syphilitic hepatitis and arrhoms
of the liver which 1 due to other causer. According to Stokes and othens,
undlee may occur in late syphilitic hepathtls, but I have rarely obmerved
it. Ascites  frequent in mast advanced cases of hepatomegalia and may
occur 1n syphilis of the Iver Asocated enlargement of the spleen b
present 1n about 30 per cent of patients with chronre Iver discase, and
the same ratio scems to hold m the case of bepatomegalia due to syphils.
Comequently the dingnioss of late syphilm of the Liver frequently depends
on & therapeutsc teat, and even then the diagnosh may continue to be
in doubt for scveral months because the enlarged liver doas not decrease
in stze rapudly after antmyphiline therapy If hepatomegalia s due to
syphils, antisyphilinc treatment will almost always cause a definite reduc
tion m aizc withm several months.

It n still & moot questron whether a duffuse syphilitic hepatitis with a
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hustologic preture gmilar to that of clrrhoms of the Tiver can be cawsed by
syphilie. In my expenence, the dmgnosls of syphils of the liver has rarcly
been made at autopsy unies mcroscopic ar macroscoplc gummas were
prescnt. Stokes, however doscribes syphlillnc curthosts of the liver with
diffuse fibroms, and it scema reasonable that this should occur although
the pathologic picture may not be specific.

Stokes alio dacribes a diffuse syphiltic perfhepatita mvolving the
capsule of the lrver and the perrtaneal covenmgs of the Irver and spleen.
The serous membranes are thickened, and adhenons form. The symptoms
may be those of gall-bladder disease, and laparotomies have been per
formed far removal of the gall bladder in such casas. Obwvsoutly the clink
cal diagnosis of peribepatr 13 difficult, and 1t 1 not surprang that errors
in diagnoms have been made.

The safe rule to follow in the presence of lver disease amociated with
syphuls i to give antmyphiltic treatment before constdermg operation.
In view of the pomible danger of a Herxbeumer reaction ar therapeutic
paradax, treatrnent should be started with besmuth., Tucker describes two
caxcs of hepar Jobatum treated snccomfully within recent years with penr-
cilin alane. In all probability penicillin could be used at the beginnmg
of treatment in most cases of Tiver syphills, but we had an unfortunate
Sxperience with one patlent, a» noted m the section on Haxhamer re-
acbons in Chap. 7 and Stokes has long warned agalnst Herxhemer
reactions m ayphils of the liver

S8YPHTLIS OF THE SPLEEN
No doubt syphilis of the spleen occurs, but splenomegalia w rarely
observed m syphilis except in amocianon with enlargement of the liver
Gumuma of the spleen has been found at autopsy 1n rare mstances.
SYPHILIS OT THL PANCREAS
Few pathologists are willing to make a dlagnods of chronle inter-
stitial pancreatith rolting from syphila. If syphils causes a chromc
pancreatitn, the hatologw picture b not characterntic. Reports have been
made of rare cases of diabetes mellitus which showed great 1mprovement
foﬂmvingmthyphﬂ:u:trummLIha\tmtrhmthcdhgmd:of

syphihtic pancreautss to be made at Bellevue Hasputal Gumma of the
Ppancreas has been reported.

SYPHILIS OF THE GENTTOURINARY TRACT
Kkdney —Rich reported a fakly charactenstic plcture of low-grade
thlmkghnu\ﬂoncphnmlnlh:hmdﬂq-pbﬂhkpuknuwho
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came to autopsy So far as I know the diagnoss of late syphiltic ne
phnitis has rarely been made during Lfe, and few pathologuts have con-
firmed the pathalogic findings of Rich. Gumimna of the kadney has been
r:portcdlt:utopty

Paroxy Jobinuria.—This condition In which hemoglobin
nppcnnmﬂ\curhcunrmmofhcmo]yﬂ:o!mdbloodod]:inthcar
culation, has been attributed to syphills. There s Iittle proof however
that syphilis b directly concerned with the phenomencn, even though
the patient has a syphilinic Infection. It mey occur in syphiltics after
expasure to cold as well as in nomsyphilitres.
Bhadder~Gumma of the bladder has been reported, as bave gummas
11 most other argans of the body exeept the Intestines and ovaria. The
gummatous Infiltranon of the hladder causes a chronlc ulceraton which
is bert disgnosed by a therapentic test.

Testicde and epididymb—A difzse intenstitial orchith, which may
rarely mvalve the epididymis, i not unumnl mn late syphil. The condi-
tion is usually unilateral bat may be bilateral The Involved testicde =
enlarged, paimntess, and firm, If syphils bs kept in mind the dugness will
be suspected, and It usually can be made without great difficulty Sclitary
and muldple gummas of the taticle produce nodular lesfons I have
records of two panents with gumma of the testicle who were operated on
for suspected teratoma. Followmg antuyphilitsc treatment the architss sub-
sides, and the testicle becomes xmaller but rarely attams a normal con
satency on palpation At timas involution following treatment causes
marked atrophy of the testicle. There s po evidence, however, that such
atrophy 18 due to a Hertheimer reaction.

Ovaries, Fallopan tubes and utcrin.—For unknown reasons, syphilis
apparently never prodoces demonstrable lesions 1n the ovaria and tuber
Autbentic reports of syphulitic inflammation 1n either of these structures
are lacking Gummas may occur on the cervix in rare instances, but nonc
has been reported to my knowledge m the body of the uterus,

SYPHTLIS OF THE BREASTS
Gurnmas of the breast have been reported rarely Chronic mastitis bas
been attributed to syphills, but there s o reliable evidence that syphills
produces diffuse Interstrtial changes in the breast thsuc

SYPHILIS OF THE ENDOCRINE GLANDS
Apart from the testicles, syphllis of the endocrine glands appears to be
extremely rare. In 1945 Laurd in England reported a gumma of the
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thyrold, and gurnmas of the adrenal gland have been found m rare m-
stances. It may well be that the endocrine glands are mare frequently
involved by syphilis than » fly recogrized pathol rarely re
port evid of syphilitic infl jon m these glands, possibly becawse
there s nothmg specific about the hmstologic picture. Simmond’s diseasc,
camed by syphilite involvement of the antenor piturtary gland, bas been
described. Simmond himeclf reported 9 cascs of probable syphilitic in-
1 of the hypophysis in 1700 autopries 1n which he examined the
pitmtary gland The French Literature on syphilis contams references to
endocrine doturbences which were attributed to congenital syphilis, but
the cvidence in favor of a syphiline etiology 1 the case reports Is not
convincing

SYPHILIS OF THE PERIFHERAL BLOOD VESSELS

As previomly noted, syphils s prone to affect the small blood vesecls,
and ooc of the characteristies of syphilme pathology b penvascular m-
filtration. However thromboses of the peripheral arteries, apart from the
central nervous sysiem, are rarely doe to syphils. I have secn one pabent

with gangrene of the toes who mproved markedly after antwyphilitic
treatment with arsenaode and bimuth.

TREATMENT OF LATE BENIGN SYPHILIS

In the prepaucillin era it was wual to begin antuyphilitic therapy of all
late syphils with brsnath. Pomihly & rare accldent due to ® Herxheimer
reaction or therapeutic paradox would be avaeded of bismuth therapy
always preceded treatment of late syphilis with perucilin. Preliminary
treatment with bamuth for at least 3 or 4 weeks may be adviable, pro-
wided patients can be kept under treatment. The difficulty of keepmng
Pty under regular therapy In large syphils chintes B frequently so
great that the danger of loamg patents may outwergh that of possible
scvere Herxhelmer reaction ar therapeutic paradox. I have seen no evi-
denee of senows damage due to Hershomer reactions in sarting treat
ment of late syphiln with peracillin except in the ane cse of ponible
#yphils of the hver previomly mentioned.

Perucllin i the drug of choice for Intendve antisyphifitic therapy and
all cases of late symptomatic syphifis shonld recelve no kas than 4 000,000
units over a perlod of not les than 2 and preferably $ weeks. The time
done relatioratips depend on the penicllfin preparation chosen. Aqueous
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solutions of 40,000 to 80 000 uruts should be grven every 3 or 4 houns.
POB or procaine penicillin m oll without aluminum monostearate can be
given 1n daily doses of 300 000 to 600 000 unrts, or i doses of 600 000
units three times & week. Procaine pentallm in ofl with aluminum mono-
stearate In doses of 600 000 uuts can probably be given twice weekly
but the period of therapy should then be extended for at least 4 weeks.
All patients treated should, of course, be kept under frequent observatlon
for at Jeast 2 years, It s improbable that syphils will relapse after 2 years,
but patients should be obsened at intervals of at least 6 months for as

long as pouible.
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CHAPTIR 12
CARDIOVASCULAR SYPHILIS

Tix term cardwovascular syphils ls wsed to describe syphiln of the sorta
and heart, The myocardium b seldom involved directly by syphilu, but
it undergoar secondary changes as a result of the inflammatory procem
m the sorta and aortic valve. Cardiovascular syphils B wrially classi-
fied x5 a late manifestation of the dbease. Exceedingly rare cases of
aortiths and sortic Insufficienty developing during the fint 2 years of
infection have been reparted. On our service we have had reason to sus-
pect a trangent myocardrtis 1n a few cases of secondary syphilis, but there
1 no pathologic cvidence that early syphils causes a recognuzable myo-
cardite. As most late syphilitic heart discase has its onigin in the aorta
the pathologic changes caused by syphiln 1n the aorta and aortic valve
will be conndered first.

PATHOLOGY OF SYPHILIS OF THE AGRTA AND AORTIC
VALVE

The ascending ar supracardiac portion of the aorta i most frequently In-
volved by syphila, The arch and descending thoracic portions are the
next moet frequent mtes of Inflammatory reactions, and the abdominal
aorta usially escapes entirely Syphils & by far the cammonest cause of
inflammaton in the sorta and 2 a rule, the pathologe pucture b fairly
characterhtic,

The inflammation consists of Infiltrations of round celhy, chiefly lympho-
cytes and plasma cells, into the med. Pertvascular cuffing of the vasa
vasorum # always present in both the nredia and adventitha, and manv
of the capillanes arc obiiterated by endartenitis. The elastic fibers and the
muscle cells in the medma are fragmented and destroyed, and the necrom
1 followed by the formation of fibrous theue. The Intima, cverlying the
arems of the inflammatron B hvalnued, thickened and wrmkled and
presents & fauny characteristic prcture of linear scars or stristions which
an usiafly be differentiated macroscopreally from the atheromatows

204
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phquadmu-lmdemch.lnthncthc:orx"d;h\ubmmeufd:elm
of clastic tmue and the weakenmg oft thet degree and site of
diatation depend on the degree and site of dfug. By far the most fre
quent dte of carly dilatanon m the supracardfic porton, bat marked
anarysmal dilatations are likely tofoteur dbo in the transvense limb of
the arch and the descending thorscic partrons.

Aneuryem.—A focal weaknem of the wall camses an outpacketing
known 23 & saccular ancurysm. Unless protected by clot formation within
the mc, an ancurysm gradually Increases 1n size. Sometmmas the sac b
completely filled by a clot, and endothelium grows over 1ty surface, tho
cuttmg it off entmrely from further contact with the circulating blood. In
other cases the outpocketing progremes to very large dimensios, and rt
frequently erodes the vertebrae, sternum, or ribs.
Ostrostenosss.—The mouths of the coronary vesels in the first part of
the aorta may be stenosed by the syphilitic process. At autopsy one or
both of the coronary eatia bave been found to be greatly reduced in size
m some cases of aortith. Complete closure of ane esthum has occarred on
occaziom. If the stenoss i gradual and confined to one oshum, collateral
arculation develops, and the myocardium may be supplied fally ade
quately with hlood. Ostiostencsh, however usally causes varying degrees
of fibrosts In the heart muscle, and it 1 one of the causes of heart faiture
m cardiovascular syphils.

Aoctlc lomfficlency —The third pathologreal complication of asrtits
is Incompetency of the aortic valve camed by & widening of the aortic
ring and consequent faflure of the coaps to meet on clasing In some
cauc the aortic cusps are directly Involved by the syphiltic infileration.
Ilttdgu,upcdxl}y become thickened and rolled. As & result of the

p valve, the myocardiom of the kit icle hypertrophics
and the ventricke dilates,

PATHOLOGY OF SYPHILIS OF THE MYOCARDIUM

A diffuse myocarditis attributed to late syphilis has been described in
many of the older textbooks on syphills. Few modern patholognts, how-
ever admit the pousibility of such & diagnods. If syphifiy is capable of
careng a diffuse myocardith, the pathological preture b in no way
specific, except In cases of multiple microscopic gummas The end result
O("utlnﬂamma!mmoflhcm)curdlumhﬁbﬂ'hofﬂlchmnmul‘lc,
which common firding w umully due to causes other than syphils. So
far = 1 know the dhgnosh of diffne syphitic myocardlts has pever
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been made at post-mortemn m Bellevue Hospital, I have never read or
heard of a pathalogmt's report of diffuse myocardits attributed to sec
ondary syphils, but Schur on our service, has found electrocardio-
graphic changes in a few cases of secondary syphils winch suggest the
pomibility of a tranment myocarditz.

Either single or multple gummas may occur in the myocardium They
vary bn mze from mrcroscopic to macroscopic imits, A diffuse distributlon
of microscopic gummas in the myocardium = probably the anly patho-
logical evidence of a Iate syphilitic myocarditis.

CLINICAL CLASSIFICATION OF CARDIOVASCULAR
SYPHILIS
On the basm of the foregoing description of the pathologic changes caused
by syphuln, the clamfication of cardiovascular syphulls is #s follows

Uncomplicated sortits

Aortius with cstiostenons

Saceular aneurysm

Aortic invufficsency

Gumma of the myocardium

Dhffuse syphilitic myocardith which » questionable but may pos-
sihly occur 1n secondary syphilhs. Late syphilitic myocardius i very
rare and 1 probably due to muluple microacopsc gumimas.

UNCOMPLICATED AORTITIS

Acrtitis which does not produce aneurysms and does not imolve the
ostla or aottic nng s a relatively harmicm, benign if of late
sypluls and » not a causz of heart duense. Dunmy lie 1t 5 diagnosed
with difficulty and cardwlogusts are increzungly cautious about attrib-
utmg dilatation of the aorta during life to syphilitic-aortith. Dilatatron of
the sorta can be caused by hypertersron and atheroecleroms, and more
rarely by hyperthyroidsm and rheumauc fever There b nothmg speafic
about the phyncal mgns of aortic dilatation cawsed by uncomplrcated
syphiline sortitis. The systolse murmur and altered second aortic sound
which mav sccompany dilatation of the aorts are not diagnosuc of
syphiliic aortitis. Furthermore, neither of these signs may be present in
pauents who have definite dilatation of the aorta, Cven when the diag
nouts of aortitr #s fasrly certain from fluoroscopk examination it b wmally
impassible to determine whether or not the coronary ostia are Involved.
As a rawlt, in spite of the relativc exse with which uncomplicated syphi-

- TN
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Iitic aortite 1 dlagnased at post mortem, the diagnods dunng Lfe 1 not
sple,

The present trend 1 to disgnose uncomplicated aortits only in syphi-
btic patsents ander 45 years of age, mnce they are ke [kely than are
older mdtviduals to have ath: changes In the aorta. This pre
antron may be wise, but it docs ot solve the problem. One secs, in
patients over 45 years, so-called funform aneurysmal' dilatation of the
zorta which could hardly be caused by anything other than syphilis the
arhitrary age rule would not permt such casex to be clamified ag syphilitic
aorirth, Certamly one cannot diagnose as syphilitic every “ancorysmal
dilatation of the acrta reparted by the roentgenologusts, but, on the other
band, the possibifity and even the probability of aortitn in elderly patients
with known syphils cannot be ignored. In my expenence, flucrascopic
cuamimton of pauents i the kft oblique pasition, which affords
viualization of the ascendmg aorta, makes it pomble m many casas to
vemtore a good gutm as to- the prexcnce of syphilitc aortam. Marked
atheroaclerons of the aorta can often be identified by the presence of
cakafied plaques and the tortuasity of the vemel In the absence of hyper
tenmon and defimte evidence of athaosclerosls, and m the presence of
syphila, dilatation of the supracardisc portion of the aorta with mcreased
pulsation i highly suggestsve of syphilitic aostitss, Certamly 1t would be a
mmstale to ignore the probability of aartiths in such casen. On our service
we have always made s diagnons of questionable aortins in such patients,
regardles of age.

\\nhon.xt\‘.heddofn 2t r,----or i 5
L3¢ phive diagr of 1 -urm.hcxnnutbcmsdc.mrin
most exscy can the dlagnosts cven be sopected. Precordial pan has been
reported in uncompheated syphilitic aortitm, bart it i a highly unrdiable
fymptom, and there » no proof that uncomplcated aartty ever causes
Pan. I have known patknts who had normal-appearmg mortas and
Dormal electrocardiograms to coroplain of precordm! pam more often
thap patients who had definite dilatation.of the aorta.

AORTITTS WITH OSTIOSTENOSIS

I have pever nude the diagnoes of stencsts of the coronary antie with
any feeling of confidence. The ngns and symptoms of ostzostenons are In
the mam those of coronary sclerans. Both condions eause heart desease
becnngufth:bz\p:lrcdbsoodmpplywtbcnryocxrd;um the dectro-
Grdbgnph,c changes, when present, are similar in both conditions.
Again, T besitate to rely on symptoms such as precordial pain a1 sugges-
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tive o} osostenians, The age of the patlent and the prosence or absence
of peripheral arterimclerosts ere important facters in influendng prefer
ential diagnoses between coronary sclerosis and ostiostenosds, but they are
not conclunve, Aortic inmfficency can abo cause symptoms mmilar to
thosc of coronary ostiostenoss. The safe ruke b to recognire the pomd-
bility of ostiostenoms 1o any syphilitic who bas evidence of aortic dilatation
and heart disease not definitely cauwsed by something other than syphilis
To recogmree thrs passthility docs not necemarily mean a poor prognoss,
but 1t demands a certam amount of caution In starting antwyphilitic
treatment,

ANEURYSM

Thbe commonest sites of sortic aneurysm are the ascending transverse,
and dacendmg portions of the arch Occasionally multple aneurymns
occur and at tmes very large aneurysms of the descending portron of
the thoracle aorta are noted on Alucroscopsc examination or at autopsy

The sigrs and symptoms of an ancurysm are dependent on sty nze and
location. Large ancurysms may be suspected at tumes by finding areas of
dullness on percusson, but even fn expert hands percumeon s not a
reliable mears of diagnonng ancurysm. The anly sure way of not over
looking a saccular aneurysm s to fluoroscope every patent wath late
syphilie. If X\ ray examination & not routine, it m mevitable that some
aneurysns will be mmwed, because not all of them cause mgns and
symptoms.

When symptoms occur they are varied and often bizarre, They are
due to presure of the ancuryxm on adjacent structurcs such as the truchea,
large bronche, langs, esoph 1 y artery | and ca-
roud artenes, parasympathetic md sympathetlc nerves, recurrent laryn.
geal nerves, Intercastal nerves, ribs, sternum and vertebrae, diaphmagm,
and, indirectly the stomach.

The symptoms include paln (which in some cases by scvere but often-
tmmes keas continuous and dsabling than one would expect considering the
shre of the aneurysm and the amount of bone eroslon present)  dyspnea,
cough, spotum, hemoptysis, hoarsenem, dysphagi choking sersations,
and verugo. The sigm, on phymcal examination, mclude an area of in
creased dullnes in the chest or benesth the sternum, tracheal tug thdll,
cardiac enlargement differences m the blood preswre in the arm (caused
by presure on artenes supplymg onc am)  dflated vewns of the chest and
shoulders, paralysn of vocal cords, and rarcly puplllary changes as a result
of pressure on sympathetic chains.
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Duagnoss.—As pronomly stated, the diagnoss of aortlc aneurysm »
best made by fluoroacoplc examination. The fluoroscope affords a better
meam of noting the character smte, and degree of pulsation of the
meurysm than do routme roentgenograma. The latter however will
show the presance of bone eromon better than the fluoroscope. On two
occanans I have seen tel taken In the posterior

FIG. 59, Dermold cyst rogyestrre of snenrysm.
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pontion which showed the presence of medustinal tumon or dermotd
cysts which might easily have been mustaken for an aneurymn. The X-ray
film of on¢ of these cases 3 shown in Fig 59 An aneurysm of the ascend
ing aorta 1 thown in Fig 60

If routine X ray exammatons of the chest are imponible, an ancurymm
can be suspected if any of the signs and symptoms previowly noted are

FIG. 60. Ancurysn of swending sorta
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praent, One of the most frequent signs of an aortlc aneurysm 1 marked
difference m blood presure in the upper extremites Hoanencm caused
by pressure on one or both recurrent laryngeal nerves o fairly common
m ancurysms of the transvenc hmb of the arch,

Aneurymm of other large vessels—Occagonally syphilitic ancurysms of
other vemch than the sorta are noted. The innombnate, carotd, and
subdavian arteres are the commonest sites of syphilitic anearyam, apart
from the aorta. Very rarely syphils 1 reported to have cawed an

3
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ancurysn of one of the larger perlpheral artenas n the upper or lower
extremitier.

Prognouds.—The prognosis of ancurysm depends largely on the extent
to which the mc = filled by a blood clot. A firm caldlfied clot which fills
the sac prevenss further enlargement of the outpocketing and Jeaves only
a tumor mast. Embol from marantic thrombr n aneurpms rardy if
ever occur In the absence of a clot which filh the sc, the prognoan of
a Jarge ancuryzm b5 wsually poor Death from comphcations caused by
pressure on adfacent structures, espedally the bronehi and lungs, s &
common termination of aortic ancurysm. Rupture of the ancurymm has
abo been a frequent cause of death. Cardizc faflure may develop in aso-
cation with an ancurysm, bat the faflure kv wally due to an asociated
aortic Insufficlency

The value of antuyphiliic treatment after an ancurven has reached
large mze s difficult to determune. The syphilitic inflammation m the wall
of the sac can be healed by treatment, but thu does not necexmrily prevent
further enlargement of the sac. From the point of view of antsyphilitic
treatment, preventson of an ancurysm i the major objectrve, and great
progres has been made withun the past 20 years in the respect. We sce
many fewer sortic ancurysms at Bellevue Hospital now than we did 10
years ago. There Is no reason to withold antlsyphilitle therapy In cases
of even very large ancurysms. Treatment ahould be started with bamuth
because of a pomible senows Herxhaimer reactlon, and penscillin 1 grven
after the course of bismuth.

Opcrative treatment.—A number of years ago Blakemore ntroduced
an operative procedure for producing a clot in saccular ancurysma, A
thoracotomy was done, the ancurysm located, and wire inserted into the
sac and coiked up within [t. In selected cases where the opening of the sac
1nto the aortic lumen was not large, thr procedure was succemdul. Blood
dotted about the cofled wire and prevented further enlargement of the
sac, and in some cases they cawsed relief of symptarne. An unusual pleture
showing the prescence of the coiled wire in the aneurysm of one of our
patents who was operated on by Dr Blakemore s shown m Fig 61*
Apparently this patent never achieved a good clot withm the aneurvem,
but 1n other cases where the outpocketing of the aorta formed a dstinct
sae, conmderable relief of sy mptoms was obtained.

a b in
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AORTIC INSUFFICIENCY

The major causc of heart discase m cardiovascular syphils b aortic
msuffiaency or regurgitation Apart from syphils, the two chief couses of
sortle isufficlency are rheumatic heart discase and arterioscleross. A
differential dhagnoss between these three posible ehologic factors = occa
domally fficult, but, in the mmn syphilitc heart dmexse with aoruc
Insufficlency b the eanest to diagnose of all the mamfestations of cardio-
vascular syphilis,

Incompetence of the sortic valve permits blood to regurgptate into the
left ventricle during diastole, The regurgitated blood as well as the normal
ventricular content must be pumped out during systole. As a result, the
It ventricle has to beat more powerfully the muscle hypertrophies, and
the ventnicle dilates blood s farced out of the ventrcle with greater
momentym caunng an Increased systolic blood premure dirmg diastale
the peripheral vessels contain less blood and an amociated peripheral vaso-
dilataton mually occurs, causing a low disstolic blood pressure.

Sigm —1If the foregoing tram of cvents o remembered, the ngns of
nortic infufficdency will be readily understood, and usually they can be
Tecognized without difficulty Regurgitation of hlood from the aorta to
to the Jeft ventricle produces & diastolic murmur and the increased pulse
peemure gives a varlety of ngme.

Dragtolic murmur —In maost cases the dustalic murmmar of aertic in-
aflioency  eauly audible and fairly charucteristic. It » wually heard
throughout disstole as a farrly high-pitched blow which » louder at the
beginning éf diastole than at the end. Occamonally a very bref high-
Pitched murmur 10 heard only at certam arcas at the base of the heart.
Thu Jocallzed murmur s caslly micd It may be audible only over the
sccond intercostal space to the right of the stemum (Erbs polnt) bat
Jost as frequently 1t may be heard caly over the aortic ares to the kit of
the sternum or over the sternum Itself Fortunately such a localized mur
Tmur b not the ruk i aorte imufficiency

In my expeence, over 75 par cont of patlents with syphilnic sortic
Insufficency have had blowing dinstolic murmurs which were transmtted
d"'nwnrdnndmLh:ld(mcrthcmdrtprvcurdhnnmthcnpchutbc
£reat majority of cases there was an ssocated systolic murmur giving &
to-and-fro blowmg sound. The second aortsc aound may not be heard 1n
#uch cascs, At times a diastolie murmur b heard at the base and cannot
be followed downward over the precordiam but i agan heard at the
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apex (Auwstin Flint murmur) The presence of the dusstolic murmur at
the base and evidence of increased pulse premure m such cases I duag-
nostic of sortlc msuffizency whetber or not an amociated mutral stenosis
is present. A diastolic murmur heard only at the base and apex, amociated
with enlargement of the left ventricle and no sign of an enlarged left
auncle ar promment pulmonary conus on X ray examination, Is vsually
an Austn-Flmt murmur

Increased pulse pressure —The relatrvely high systolic and low duastolic
blood pressure caused by aortic regurgtation i manifested not only by
blood-pressure readings but also by the chamcter of the pulse. A water
hammer pulsc Is frequently seen as well ay felt. Pulmtions of the arterics
in the peck and m the regian of the clavicles arc wsual 1n sortic msuf
fizency In many cases mcompetency of the aortic valve can be suspected
mrerely by observmg the pulsations in the neck and supraclavicnlar areas.
On palpatwon, the sharp slap of the pubte agamst the finger i followed
by an apparent collapse of the venel (Cormgan s pube) On auscultation
over the larger artena, espedially the femoral artenes, a water hammer
pube may give a “patal-shot” sound.

Occanonally aortsc insufficsency is found m patients with normal pulse
premure. Presumably the incompetency of the aortic vahe In these cases
s not great. Yet T have known patients to die In heart failure wlth very
hule evidence of incressed pulse pressure, although they had enlarged
bearts and a dustolic murmur at the base, The probabllity is that such
paticnits had coronary sclerons or ostiostenosls, and that aortic Insuf
ficency alone waa not the cause of heart failure,

Symp —Mlost indlviduals with aortic 1owuffi y have no symp-
toms until the It ventricle begins to fail, in which casc the symptoms
are those of diminmhed cardiae reserve. The lack of symptoms caused by
the incompetent aortic vahve prior to beginming heart failure s unfortu
nate 1n ooc poportant respect  the patient i umaware of his mjured heart
and fafls to seck medical axd until late in the course of the dmease. Occa-
stonally patrents are made aware of the Increased pulse pressure by pul-
sating throbe felt in the chest, neck, and head, or by severe palpitation.
In most cases, however it o surprhing how few symptoms are caused by
the water hammer pube.

DilTerental diagnosie—A disstalic murmur at the base and increased
pulsc prewure ausocated with & dilated aorta and an enlarged left ven-
tricle usually suffice to make the dizgnosas of syphilitle aortle insuflickency
In the abeence of positive STS or other evidence of syphils, however the
d]ggnauofryphﬂmcbcnndbcmcnhmxldbenudcthhammﬁcfnct
Lhnncg:mcSI’Sh.utbccnrtpontdmuhighumm?_':pa'ccmol
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patients with cardiovascular syphilis rabes the spiclon that the heart dm-
¢asc m some cases may have been due to other cames than syphilis. [ have
rarely found negative STS m patients with cardiovascolar syphils unles
anthsyphilitic treatment had been grven 5 or more years befare the patent
became scronegative. Even in known syphilitcs 1t » occanonally impos-
sible to diffe b sortic fhich caused by syphils and
that camed by rheumatic fever Dilataton of the sorta is somctimes
mimmal or absent on flucroscopic cxemmanan of patents with syphiltic
sortic imnfficiency and the presence of positive STS does not predude
the powibility of other types of heart disease. I have occanonally made
eron of diagnosds in differentiating between syphiline and rheumatic
sortic Imaffinency and I have known cardwlognts to make similar
orwx. A recent case in Bellevue Hospital fllustrates the difficulty that
may be encountered in makmg a differential dagnaan.

Caso history —F F., a white woman 47 yeans of age, was admlited to &
Medieal Service of Belleyue Hesp tal for the fint time on November 12,
1944 because of congestive beart fajture. Her past histary included a bout of
acuts polyarthritis at the age of 13 which had been disgnowed as rheumatie
fover Heart disease way discovered 11 months prior to admbmon, and for
7 months befare admison 1ho had been treated m a clinic with digitalis,
ammonmm chlorlde, and mercural duretcr. She had no knowledge of
syphilis, and she had received no antisyphilitc treatment.

The atmormal cardue findings were systolic and durtolic nmrmTs over
the precordium, heard best over the aortic area. One exsmmer felt & thrill

was 4 plus. A diy was made of rh beart doease with sortic
Firnous, aortie and motral

Ove year later November 17 1945 the was readmmtted to the medical
®rvce m beart failare, In the year between these admiseom the

were taken regularly Cardiac findings were unchanged, and the disgnoms
*galn was theurmatic heart disease. The Wanermann reaction of the blood
nglhpoummddnp-dmtwurdmtdmthcqphﬂhdmth

Between Felamary 28, 1945 and February 6 1946, she recorved 18 bamuth
xod 18 anemcal inpections,

The patent was admitted to the horpital for the thod time in congestive
beart faflure on February 13 1946, After the usaal treatment for heart
fallure, e was trantferred to the Syphills Service. A spmal-fiud exsmination
Tovealed & Wasermann titer of 96 2 celbs per cubec millimeter total protein
%5 colloldal gold 5 7 7.5 85 9 85 7.5 7.5 6 35 (total 70) It was con-
wdered that the weTe more suggy of zortle mynf alone
than of aortic fnfficiency and mitral stencss, and ryphils was suggenied

‘
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udnc-mcofthehemdlrn-e.Atelcummtgtmgmmn&d:tmg
revealed the heart to be ent d m alt d with :
mnmmmﬁgummnmbcbcvcdmbclhmofhomuordc
and mitral dmease. Because of the X ray findings and the histoey of poly-
arthnitis 1n childbood, a defimite diagnosis of syphil tic heart discase could
not be made, but it was still contidered a possibility on our service and the
patient way treated with 4 000 000 units of penicillin, She had newrosyphulis
as proved by the spinal fhild findingx.
She var admitted to the Medical Service in congestrve heart failure for
the fourth and fifth thmes in June, 1546, and March 1947 1o the Inter
vening periods she had continued to recelve d grtalls and druretics, but she
was never free from congeative fallure symptoms and sigm. On theo admn-
2.0ms the \ ray reports were as fallows
June, 1H6—"Widening of the sy diac aorta. Esoph does not

March, 1947—“Configuration of heart suggests mitral vabular disease ™

Beeause of a pulmonary infection 1 June 1946 she recaved 3 000 000
unuts of penwilim from June 7 to Juoe 14 1946,

On May 3 1547 the patient was admiteed to the Medical Service In a
scrrreomatose condition, with a history of having fallen unconscious 4 hours
before admimdon. She had & nght hemiplegia and facial palsy with poadtive
Baburdi sdgn an the rght. The cardiac rhythm was totally irregular She
died on May 11 1947 (age 50)

Final diagnads on the Medieal Service was rheumatic heart drense with
AS Al MI MS with aurfcular fibrillatson and drath from cerebral embalus,
It was conudered that her course was typical of rheumatle heart discawe
a3 aurteular fibrillaton and murm! thrombl i the aoncke are relatively mre
1n syphilitie heart dmense.

Nccropsy findmgs however revealed syphils of the sorta, with avolve-
ment of the acrtic valve rosolting in marked insufficieney The mutral valve
was normal. There were mfarcis of the brain, hungy, spleen, and kidneys due
to emboll from mural thrombi in the kft auncle. No evidence of rheumatic
beart discase was found.

Prognosn.—Cardiolognts wually see cases of syphilitic aortic mneuf
fioency only after nymptoms of a faling heart have developed. As 2
result, the prognosds of syphilitic acrtic isufliciency has been reported in
past years as aperally gloomy Actually however there js inereanng
evidence that many patients hive for years with syphilitic aertic msuf
fickncy before signs and symptoms of a failing heart are apparent. Within
reeent months I have seen 3 patents with aortic wsufficicncy who
were known to have had an incompetent gortic valve for from 14 to 15
yean. One had had no antmyphilitic treatment becawse he reltred to
admit the diagnows of svphils. The other ® had had very irregular
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treatment with bumuth only None of the 3 had had an attack of
beart faflure, and all 3 were workmg when I saw them. I do not know
the avernge length of tome that patients Live after the oot of aortic
Ineaflizency befare symp of dimnished cardiac reserve develop In
most cases ft Is impomible to ducover when the aortie Insufficency had
hmmwmmmmwm;ndqphﬂum
tams no relbable statotics on this pomt. Numerons statements have been
made that 80 per cent of patsents wath mgns and symptoms of a falling
beart caused by syphilitic sortic regurgitation dic withm 2 years. Reader
and hi coauthors, m a recent report from New York Hosprtal, give evi
dence that the prognests of symptomatic a3 well as asymptormanc cardio-
vascular syphil s better than has gencrally been believed. Our expenience
at Bellevue Haspital accords well with their report. It b true, bowever
that the prognos in paticmts who have had ane or more attacks of heart
hﬂm‘tbemmtoftyphiﬂucmﬂk\'ﬂ\':d'mnpoor I have known
scveral patients to live more than 6 years after the fint attack of heart
failure, but they are cxceptiom.

Obvicialy the earlier antnyphiline treatment # given m the course of
enrdiovascular syphily, the better the prognosh. In few coaditions, bow
ever b the progoosit more difficult to evaluate than 1o that of syphiline
sortac tosafficlency pror to the development of heart failure, The dgmfi-
cant varhables which must be conndered in any study of syphilide aortc
muuffidency mclude

Age of the patlent
Duration of syphiln
Age when demomstrable aortic valve disease started
Presence and degree of ostiostenosis and atheroaclerosta of the aorta
Prosence of amociated diseases, especially artenoscleross and hyper
tenslon
¥'hen, what kind, and bow much antwyphilitic treatment was
recerved
7 Time, m relation to antnyphilitic treatment, when the fint symp-
torw of dimmished cardiac reserve developed
8. Type of work done. Heavy labor is known to influence sdvensely
the course of all heart discase. (hampmeter and Cambs have pub-
ln}mdmumﬂmllnlckmlhce_ﬂcmdmvyhbortm!}:pmg
nosht of sy philiic nertic insufficency )
Unbess all or most of the above factors are known and taken Into con-
dderation, statstics on the prognoms of syphilitic aortlc Inmuffictency are

R
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not very reliable. Few If any carduc or syphilis cimics have mformanon
on most of the above factors in a sufficlent number of patients for statis-
tical analysh. Estimates of the mfuence of anthyphiliic treatment on
Ide expectancy after syphilitic heart discase has developed, are conse
quently very rough approxmmations and cannot be taken too serowly
Nevertheless, m the absence of more rellable data, it would be a mistake
to 1guore such Informatian as s available, The data reported by Moore
at Johns Hopkins Haspital, and by the Cooperative Clinic Group inds-
catc that antmyphilitic treatment has prolonged the Iifc expectancy of
patients with cardsovascular syphulls, and our findings at Bellevoe How-
prtal are In accord with this general concluman, although I ean venture
00 opirson about the average length of time added to the e of patients
with aortic msufficeency as a resalt of antsyphilitic therapy

GUAMA OF AfYOCARDIUN

As previously nated, microscopic or macroscopic gummas may develop
in the myocardium. The duagnoss B rarely made during bife, and 1n most
cases It cannot cven be supected unles the atnoventricular bundke »
involved, in which case heart block develops. Gummas of the myoeardium
may be solitary or mulaple. Healmg produces scars consisting of fibrous
thwue. From reports of post-mortem examinatens, gummas of the myo-
cardrum are an infrequent cawse of heart ducnse.

DIFFUSL SYPHILITIC MYOCARDITIS

Althoagh there 8 no pathologic evidence that early syphiln causes &
Aiffuse myocardith, occananally electrocardiographic changes during sec
ondary syphils suggest that the myocardium may be mvolved. If it occun
at all, carly syphilitsc myocarditn is apparently translent and lcaves no
sgmificant permanent damage,

In June, 1946 a white male, 24 years of age, was admutted to our
scnvice with sccondary syphils and auncular fibrillation. He gave no
history of rheumatic fever and demed any symptoms of beart discasc.
Both the aorta and heart were normal m size and shape. An clectrocardfo-
gram taken before antyphuiltic treatment was started revealed auncular
fibrillaton and inverted T waves fn leads II and III He continued to
have auncular fibrillation for 2 days only after penidllin therapy was
started. Within a week after the onset of antsyphliuc therapy hs elec
trocardiograms were completely normal. No cawse other than eardy
5y philss could be found for the aurcular fibrillation and T wave changes.
Following this case, Schur took a senes of ckectrocardiograms on 2
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number of patients with secondary syphiln. Occaslonal T wave changes
which became normal followmg antlsyphilitlc treatment were noted. The
pomible ocanrence of myocarditls m early syphils may be of more
academic than practical interest became there B no evidence that sec
ocadary syphills causes permanent damage to the heart. It » mmpomible,
boweser to overlook the pomibility that secondary syphils may came
nondestructrve inflammatory changes in the heart muscle in occanonal
s

That late syphills ever caunes & diffose myocarditia, apart from multple
gummss, n highly improbable. During the past 15 years reports of a
diffuse syphilitsc mfl jon of the my d at autopsy are so rare
= to be negligible. A diffose fibrossy of the heart muscle b a commaon
fding at post mortem examinatiomy, but it o usually due to coronary
vacolar disease, healed rheumanc or other types of myocarditn. Syphi-
fite cstostenoshy, ke coronary arterioeclerosh, may cawse fibroshs of the
myocardiom, but there is Iittle reason to believe that late syphilis causes
diffse Inflammation In the cardac muscle apart from gummas.

TREATMENT

The treatment of cardmc symptoms caused by syphilis b largely that of
beart dicase in general. Failing hearts should be treated with digltalis
mercurial dinretics are of great valoe when there n the shghtest tendency
to edema, Antuyphilitic treatment bs indicated m most cases that bave
had Jnadequate previous therapy

The possible danger of & Jarsch-Herxhamer reaction in the treatment
of ardiovascular syphilis was discomed In previous chapters. In spate of
the fact that I have had no occanon to be alarmed because of a Herx
hamer reaction m the treatment of syphilitic heart disese, 1t b anques-
tonably a safe rule to begin therapy in previowsly untreated cases with
bernvuth and jodide. On our service we have given only ooe Injection of
beemnth subsalicylate in ofl every § days for three doses as preluminary
therapy but it may be wise to extend the bismuth treatment to 6 weeks,
Potamrum sodide in doses of at least 1 gm three timas a day might well
be given in addition to the barmuth.

On our service at Bellevie Hospital, Dr Gerald Flaum has been chiefly
Tesporsible for the care of pathents with cardiovascular syphils. I am
Indebted to hum for the following report on the penicilln therapy
o{Npauum who were treated between March, 1944 and January
1548,
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Resalts of penicillin therapy of card lar syphilis at Bell
Hospital—Thirty-nme patients with definite cardiovascular syphily were
treated with pemeillin 30 bad aortic Insuffickeney and 9 had ancuryam
of the aorta. An 2dditianal 22 patients who probably had cardiovascolar
syphils recaved penucillin therapy 18 had a dilated aorta and were
belicved to have uncomplicated sortithy, and 4 had sortic immfliciency
but rheumatc fever could not be cxcluded as the cawse. No untoward
reactiors were noted m any of the 61 patients dunng penleillm therapy

Of the 30 patients with sortic inwfhaency 8 had aneurysmal dilata
tion of the sarta, and 1 had a saccular ancurysm in addrion to mortsc
valve discase 8 had recenved no previows antsyphiltic treatment, and
only 3 had recelved as many as 20 mjections of bismuth and 20 of arsem-
cal druge. Of the 8 pauents who had had no previows antwyphilrtic
treatment, 3 were given no prelimunary treatment with bamuth before
starting perueillin  the remauning 4 recarved three injections of 0.2 gm
bumuth subtaficylate In oil at 5-day ntervals before perucillin therapy
was started. Pemicilin was grven in full dosage from the begmning of
treatment (30 000 to 50,000 units in aqueous soluton every 3 hours)
The total dosage vaned from 3 000 000 to 6 000 000 units. Of the 30
patients, 3 had had several previous attacks of congestive heart faflure.
One did not respond to dgitalls and mercunal diuretics after admimon
to the hospital, and she was still in congesthve heart fadure when treated
with penrcillin. She died 5 weeks after penicilli thaapy was completed.
Another who had had three previous attacks of congestive heart failure
died 2 months after treatrment with penicilin in hs fourth attack of heart
failure. The third patuent, dufing treatment, had two botrts of pocturnal
paraxyamal dyspnea gmilar to previous attacks, but 3 months after treat
ment he denied further attacks of paroxysmal dyspoea and waz farly
well compennated. In addition to the 2 deaths from congeative heart
failure, 3 additsonal patients bave died since the treatment with penlallm.
Ope died 12 months after treatment, following an operation for gall
bladder discase a sccond died of unknown cause 15 months after treat
ment, although she had delivered a normal child 10 months before her
death and 5 months after perucilin therapy was completed the third
died 15 manths after treatment as a result of cerebral embolw. Of the
remaining 25 patients, the statas of 6 was unknown 5 were followed up
for only 3 month, and the remamung 14 were obmerved from © 10 44
months, When last obsenved 20 and 24 months after treatment, 2 of the
14 were wone, 5 were unchanged after 6 1o 44 months, and 7 clalmed to
be better Of the 7 who clabmed to be improsed alter treztment, 1 had
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denied symptoms of dintmished cardiac reserve on admimfon but stared,
after treatment, that he previomly had had dyspaca and palptation at
work and that these symptoms had disappeared after 3 had
complamed of dyspnea oo exertson {1 with precordsat pain) 1 deseribed
dyspoca on excrtum and nocturnal parecyymal dyspnes, and 2 had had
ont sttack of congestive heart fajlure and subsequent complatats of
nocturnal paroxysmal dyspnea. Both of the 1ast 2 patients were taking
digitalis at the trme of penicillin therapy and have ¢ontinued it xince,
All 7 pabents who claumed defimte mprovement of ther cardlac
symptoms followmg pemrcilhin therapy were working at the trme of this
report and they stated that they were able to do more wark with les
dacomfert than before treatment. The most triling improvement
ocarmred 1n the 3 patrents who deseribed paroxysmal dyspoca (2 had had
ooe attack of congestive heart failure) before treatment and who densed
subsequent attacks 10 18 and 36 moaths after treatment. The mprove
et noted m these patrents i not easily explained a3 resulting from pend-
dllin. The antbyphiline therapy should have arrested the syphitme
inflammatory process in the aorta, but it 1 difficutt to attrbute a definlte
Increase in carding reserve to the arrest of such a procem. The aorhc
‘abves remained incompetent, and it may be that the improvement
chimed by the patients was doe Jess to the direct effect on the heart than
to the gencral improvement frequently poted alter antoyphllitic treat
ment. Of the 7 patrents, 3 abso had actree neurosyphil.

Only 1 of the 9 patents who had aneurysm of the sorta had symptoms
at the time of penicillin therapy Tha patent had sccondary pulmanary
dﬁn{u,c-madbyprmmennlhclcﬁmﬂnbmmhm,mddkdo!pnl
Wanary duease 6 moaths after treatment with penscilin. Three of the
Petxerts had had large amoants of previews andeyphilitc treatment with
bemuth and ancncals, but they had actne neurosyphilis when treated
»ith pendcilin 3 had had no previows antsyphilitic treatment  the other
3h2dh1dm]]nmo«mnoh.ba‘-py Of the 9 patients, 8 recerved a total
of 3 000,000 to 6,000,000 units of perscillin m aqueous soluton, miec
boes being given every 3 bours 1 received 9,000 000 umits of penicillin
hm]mdm(dnﬁyln}tcmd(immmfu 15 dags) With the
ception of the 1 patimt who died, the otbers had po symptoms
Muibuted to an aneurysm.

The patients who had probable uncornplicated aortztis had no reaction
d‘”'hspm:dnh:t}tnpynndhnecmdnmdtobcuympmmldcm
Ureatment. The 4 patieots with aartic muuficrency In whom a differential
diagnous between syphiltic and rheumaue beart duease could not be




CHAPTER 13

NEUROSYPHILIS

No aspect of sphils presents a more fascmating study of the varfegated
manifestations of the infection than neurosyphilss. Not only can syphils
cause most of the signs and symptoms known to neuropsychiatry bat the
pathologic processes in the central nervous system alwo show a varncty of
mfammatary and degenerative changes. The two clasical diseases, gen-
cral paresis and tabes domals, are both caused by syphilis, but the patho-
Jogic pscture m cach is quite different. Becawse the ayphikuc changes In
the central nervous system may be diffuse or focal, there is almost no it
to the vanety of dinical manifestations that may be due to neurasyphila

GENERAL FTATURLS OF THE PATHOLOGY OF

NEUROSYPHILIS
The pathologic changes in syphilis of the central nervous system are both
mflammatory and degenerstve. The procem in the meninges and small
blood vemels n inflammatory with subsequent thickening of the mem-
brapes, The early acute meningitss of secandary syphils apparently heals
with very Intle thickemng of the meningeal membranes, but late syphilis
causes thickenung and aftentimes adhestoms. The parenchymatous changes
caused by syphils arc chrefly degencrative and are often secondary to
inflammation of the meninges and small vesscls,

In meningovascular syphils the inflammatron B focal rather than
diffuse localized areas of arachnosditn, pachymemngits, and vascular
changes occur at varnows sites. In additson there may be foct of round-cell
mfiltratton 1 the bram and spinal cord together with the wual pen
vascular collars of small moncnuclear cells

General paress i1 a diffine meningoencephalitie. Pachvmeninglth, with
marked thickening of all the memungeal membranes, b uwially present.
Within the bramn, penvascular infiltration b promunent and there are
varying degrees of round-cell mfiltrauon throughout the cerebral hem-
spheres. Atrophy of the menve cells and fibers always occun, but it varies

=23
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greatly in degree, as do the mflarmatary changes. The degeneration of
the parenchyma n followed by glioss. In some cases T pallida arc easdly
fornd 1 the braln, and in others the treponemes are found with diff-
culty

In tabes dorsafia, spmal paraplegia, and optic atrophy the demon-
sirable pathologic changes are almost entirely degenerative. The T palli-
dum has rarely been found in syphilitic degeneration of the posterfor
cotumm of the spunal cord (tabes dorsals) of the lateral pyramadal tracts
(spestic paraplegia) and of the optic nerves (primary optic atrophy) In
all of these structures the ementlal lenon 11 not characterstic of syphils,
soce the urual sigos of syphibtlc inflammation are absent. The firt
chunge noted by pathologists b a demyelintzation Later the axis cylinders
demtegrate In advanced cases the entire medullary sheath may du-
appear The pathologic nerve tiwue b replaced by ghoss and there b a
profiferabon of astrocytes. The small vesecls show some thickening, but
the pertvascular infiltration so common in syphiline inflammations i
themt m the degeneratve changes of the poeterior columns, lateral
Pyramndal tracts, and optic nerves. In tabes dormalls the postenor nerve
Toots a3 well as the dorsal ganglia may be involved by the degenerative
Pprocom,

The pathogenems of tabes dormaln, spinal spastic paraplegia and
Promary optic atrophy has long been an unsolved problem. Inflamma
tery changes of the posterior root gangha would came degenerative
changes of the afferent fibers m the posterbar catumn, but, according to
Boyd, oo euch Inflammatory leskom bas been foumd. The most placsible
lhmrmalcnmo{LhedcgmmﬂwchmguwouldbemdcquneHood
*Pply cawsed by vascular damage, bt the pathologists do not admut the

on the bam of thelr findings. Comsequently 1t has been sug-
fested that tabex dorsalis, spastlc paraplegis, and optie atrophy arc due

1o deficiency diseases amociated with syphills or to toxns claborated by
{rpanemen in the body None of the theomies has the support of any sclen
uﬁﬁcvldmceltprumLleadnmlnnm:ﬂyndncueufthc
aathenie or slender individual (also called the ectodermic type of constie
totion) but thw observed fact does not explam the pathogenans.,

In spite of the pauaty of obeerved inflammatory changes 1 syphillde

of the postersor columna, lateral pyramidal tracts, and optee

Btrva, the spral fluld of pauents who have active farms of these du-
€51, with possible rare exceptiont, contaum increased cclls and proten,
“hﬂ:mmd:cxu\tofnnmﬂ;mmawrypocmm:mn((:rofha,x}g
Posiblity of clinscal smprovement following antin philitic therapy of all
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three dweases Is nsally better in patients who have Increased eclls and
protein m the spnal flud than in those whose spanal flud indlcates o
actinity of the infection, Comsequently syphitine inflammation cannot be
ruled out as the prmary ctuse of the degenerative changes In tabar
doralis, syphilitic spastic paraplegla, and primary optic atrophy

DIAGNOSIS OF NEUROSYFHILIS BY SPINAL-FLUID
EXAMINATION

Because the clmical syndromes of neurosyphils ean be caused by discases
other than syphil, I have no hesitancy in making the dogmatic state
ment that active nearosyphilis, with rare exceptions, can only be dug
nosed by spinaHlud Inauon, Obvicudy the diagnoss can be -
pected from the clmical signs and symptoms mn many cases, but even the
clinical syndromes of paress and tabes dorsals may occamopally have
causes other than syphilis, as witness the terms pseudoparesls and peeudo-
tabes, Pupillary changes arc usnlly charzcterntic of newroayphilis, but
they may have another ehology Adie s syndrome, which will be described
later s not an extremely rare phenomenon, Withm the past few yean
Dattner has demonstrated several cases of thus syndrome that were
ariginally dugnesed as tabes domalh. Manie-depressive prychoses have
been mustaken for general paress merely becnuse of the known presence
of syphills, in sprte of normal spinal flwd findings and the correct dlag-
noas of genernl paress has been mused not infrequently for the lack of 8
spmnal flud examunaton. Within the past year Datimer has shown me
two patrents with known syphills, erroncouly diagnosed s neurosyphilis
in spite of normal spinal luid examinations, wha were found to have
bram tumors. Except 1n very rare cases of posable syphilitic cerebral vas
cular thromboss or hemorthage, I do not belicve that an active syphilitic
infection of the central mervous system s present when the spunal-fluld
findmgs are normal. If there arc exceptsons to thn rule, they are Indeed
rare. By normal spinal fluid findings, I mean that the specific tats foc
syphilis, cell count, and proteln determinatioms must be normal, Thero
w farrly general agreement among mast 8y philologets that achve syphills
of the central nervous systent cannot be diagnosed when all of the splnax!
flurd tests are normal But in past years neither neurologists nor syphilolo-
13 bave agreed concamning the activaty of neurmsyphilis when the spinal
fluld, contained normal cells and proten but showed po<tive speciflc reac
vons Jor svphilin
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DIAGNOSIS OF ACTIVITY OF NEUROSYPHILIS

In Chap. 4 it was pomted out that the spmal fluld tests sy 2 rule afford
a refiable index of the activity of neurosyphiln. Thos concept was fint de
acribed by Dattner while workng In Wagner Jauregg s clinic In Vienna
wnd was later redescribed in this country by Datiner and mywelf. As 2
result the phrase “Dattner Thomas spinal-fluld concept™ has appeared
in some of the recent Lterature on Deurosyphils. The label i unimpor
tant, bat the ymdenstanding of the conceqt . The Important polat 1 the
recogmtion that the spinal-fluid texts do afford a means of differentmating
between active and inactive syphilitic mfechons of the central nervous
Mo,

In 1942, Dattner and I publshed an artick on *The Management of
Newresyphills™ In jt we stated that the best guide to the activity of
sphifine proces m the central nervow system n the spmal-fluld cell
count, Provided that the Wassermann text of the spinal flnd was positive,
e stated that arrest of the syphiliic process in the central nervons sysem
cmuld be determmed by obeerving the entire pattern of spinal-fluid tests.
We contended that mactivity of nevrosyphils s Indicated by & normal
eell count and a persistent trend toward normal valucs of all the other

quantitative tests of the spunal fiud, This conctpt met wath
akeptictm from both ncurolognts and syphilalogsts, who
clamned that neurcspyhils might be progremive m spite of normal cel
comnty, The akephiasm was pot surprising When Dattner first outlined

s concept to me m 1938, T also was dubions and had the impeesion
that T had seen cawes of neurcsyphiis progrem In spite of normal cell
oty Furth T questioned the reliability of cel counts and total
Protein determuinations as done not only an my own service but In other
dﬂﬂulndhmpnxh.lrcmgnhcd.hmvm the Impaortance of Dattner’s
toncept if |t could be venfied, we would have objective guldes to the

and treatment of peurosyphile that were otherwise lacking 1
bad been searching for relinble erteria for determinmg the duration of

Teatment of neuroryphie and had nat found any that were satsfactory
The favorite phrase among many of w who wert treating nearosyphils
8t that trme was that the treatment of nenrasyphilss had to be indivadual-
fzed, meaning that no routine schedule of therapy could be advred, and
that each cose must be treated as a scparate problan. Admicable as b
U‘P’Wthntnu—ypadmllhmﬂdbemwdnlrpcmlpmucm,
‘htnhc-mcmth:dcuihohrum\mtm-gnmcnc,zhcpnauo{
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indwidualzing therapy in nenrosyphilis actually meant very littke, Spmal-
flid Wamermann tests remamed positive for years In most cases what
were the eritena for cogtinuing therapy in such eases? The only entena
we had to guide w were the climcal ugns and symptoms, and I was well
aware that they were not reflable guddes to the succem or faflure of antd
syphilitic treatment in most cases of neurosyphil. Therefore, Dattner s
concept was onc of major importance.

To verify It, an our service, the firt thimg we had to do was to make
certain that cell counts and total proteins were done accurately At the
beginning thuw meant that ape of the memben of the stafT had to do the
tests under the direction of Dattner Later technldans were trained, and
their work proved highly satafactary Within 2 years, I was convinced of
the accuracy of Dattner’s condusions. When cell coumts are done care
folly very few untreated patients with positrve spinab-fluld W amermann
reactions will be found to have normal el counts. The occamonal on
treated case that has a pasrtive spinal-flud Wamermann test and nermal
cell count Is wsually one of “burned-out™ tabes dormalis, on which anti-
syphiliue treatment has no demonstrable effect. Few rula in medlcine
are absolute, and I do not clatm that acthve naurosyphilis i never present
o untreated patwents with positive spinal-fiind Vyamermann reachons
and normal eell counts. However within the past 10 years I have rarely
obsened such a caxc, and I cannot recall more than 10 cases where acne
neurosyphils could be reasonably sispeeted m the abeenee of Increased
cells in the spinal fluid In carly syphilis the fint sign of invelvement of
the central nervous system i increased celh, and the VWamermann test
may still be negathee. I have known several exceptions to this rule which
may or may not have been duc to technleal error In the few excepbons
1t was impowhle to repeat the spmakflud examination, but our records
show several cases of carly syphilis with potrve spinal-flud W axsermann
tests and normal cell counts. In such cases the proces in the central
nervous system could scarcely bg mactive if the reports of the Wamer
mann tests were accurate. In general, however a spinal fluid with nonmal
cells can be called Inactive. Such terms as near normal have no meaning
unkes each different test n reported. The terms active and Inactive refer
to abnormal and normal cell counts, respectively In late neuresyphils,
positrve spinal-fluid W asmermann tests and increased cells are usually awo-
aated with increased total protein. The new Lange collotdal gold curve,
a3 mentioned In presiouws chapters, bs extremely senmtive, and it b practi-
cally never normal in an “acthve spinal flwd” it may continue to be
abnormal for years In an inactive case.
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With the foregoing explanation, the so—called Dattner Thomas coneept
of spinal-fimd findings 1 neurosyphilis can be summanred as follows

| Signs and symptorm of peutosyphils are not rellable criterda of
the activity of a syphilitic process In the central nervous system,
becamse they may persist or become more marked a3 a result of
past activity or there may be trammtory climeal improvement with-
out a complete arrest of the syphilie procos as shown by spinal-
fluld findings. Alswo, the syphilltic infectlon may be very active
withm the central nervous system and sl be asymptomatic.

2. A pasitive spinal-flind Wamermann test alone s not prool of active
nearosyphilis. It mercly mdscates the apecific nature of the infec
thon, which may be already inhibited or complctely checked at the
time when the apinal fled b med. Activity s ated
only by the entre spectnum of spinal-fluid tests, among which in-
creased cell counts and total protean determmations are of chief
impartance. Collondal reactions are important but lem infarmative
than cell counts and protein determmatiom.

3 In treated cases, spinal-fluid Wamermann tests and eolloidal re
achoms may contmuc positive for more than 5 years after treatment
bas succemfully arrested the syphilitic procem. In an arrested case,
cell counts should become normal withm 3 to 4 months after treat
ment, and quantitatrve complement fixation tests, proteln values,
and coll;edal reactions should show a gradual but steady trend
townrd normal,

4 1In cases of neurosyphills under the older forms of prolonged spe
afic therapy with bwmuth and amenical drugs, normal spinal-flind
cell coumts and protan content merely indicate that the infechom
process b inhibxted if therapy » d inued, the syphilitic procem
rmay become active agam within 6 months after treatment =
#topped, as shown by increased cells in the spmal Auid.

5 Folloming mularia therapy or penicillm therapy of active neuro-
syphiEs, the spinal-flud findings may show a trend toward norroal
values, anly to relapse fater Relapses, however rarely occur more
than | year after therapy and at Beflevae Hospatal we have never
observed a relapse of neurosyphils more than 15 months after
treatment. If the cell count b pot pormal and there I no definite
Improvement in the other spinalfluld findings 6 montha after
treatment, further treatment w mmperatrve, regardlem of the chmcal
#atus of the patient
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From the foregoing summary it i obvious that the diagnoss and man-
agement of neurcsyphihs depend on the results of spunalfluyd examme-
trons. To strem this pomt » not to mimumize the Importance of clinfeal
findings or the desire of patients to recover normal function of wnjured or
destroyed nerve tmsue. Of course the denderatum of all therapy b to
achieve normal function, if that {s possible, but no treatment can be cvalu-
ated on the bas of the desire to achreve the mmpossible. The cardolognt
does not expect to replace a myocardial infaret with normal-fmctianing
heart muscle nefther can the neurologist or syphilologist restore normal
function to-permanently damaged nerve timue. Arresting an active syphi-
litle process m the central nervous system frequently produces dramatic
improvement m function, but it cannot always prevent further progres
of symptomt. An old tabetic with mactive spinal-flud findmgs may give
the impresuon of progremwon becanse bladder symptoms may become
worse or develop for the fint time, and lightning palns may become more
frequent. But such symptoms do not prove progress of the syphifitc
process, and, if the spinal-fluid tests are normal or mactive, antwyphilitic
treatment will rarely came clinteal improvement. Syphihtic injury of Jong
standing in the brain, spinal cord, or postenor nerve roots leaves more of
lews parmanent damage. The patient has a lowered central-nervous-system
roserve, just as a patient with an mjured sheart has » lowered cardlac
rescrve. In the case of arrested neurosyphilis, intercurrent infections,
fatgue, and a host of other factors nray adversely influence the function
ing of damaged nerve twue,

For example, a patrent with arrested general paresis may functon fardy
normally when rested and m good health, cnly to show ngns of confusion
or lom of concentration when faugued ar ill. Cystitis may Incresse incon
tnence or even cause 1t in the case of 2 eord bladder Lightning pains In
pavents with mjured postenior nerve roots are notorous for thelr incorr
stancy and the effect which weather and many other factors have
produaing them. Such symptoems are seldom if ever ductoa
of the syphilinc procems In patients with mactive splnal fluide. We bave
venfied the truth of these statements 1n many cases on our service. NettheT
mahmnofpm}ciﬂmhupm“:d cﬁccdwmrclm'[nglymptmhm
cases of ncuroeyphila with inactive spmal fusds. Ve have had a fev
exceptions 10 this rule, but they are difficult to evaluate and do bt
materially affect the rule,

In view of the significance of apinal-fluld examnatiany, this chapte?
might well be devoted to them alone. The vanety of discases cawsed by
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neurosyphilis, however # of such great intcrest that each of the main
clamfications will be briefly conndered.

CLASSIFICATION OF NEUROSYFPHILIS

N duff dsmfications of the chnieal syndromer camed by
reurosyphilis can be made. For practxcal purposes, bowever the clasifi-
cation grven by Moore In his book Pemscillin i Syphilss seems the most
ntifactory The following clamification of neurosyphilm, with minor
changes, 1 that given by Moore *

1 Asymptomatic

2. Acute syphilitic meningitns of early syphilis

3 Meningovascular syphils, which includes arachnoldits and all
clinjcal syndromes which do not fit into some other recogniable
damfication
Vascular neurosyphilis which n thromboms or bemorthage of cere
bral vemcls
General paresiy
Tabes dormalis
Taboparems
Erb s spmal spastsic paraplegia
Syphilitic (nonparctic) epllepsy

10 Gumma of bram o spunal cord

11 Prmnary optic atrophy

12 Eighth-nerve deafnen

ASYMPTOMATIQ NEUROSYPHILIS

By definrtion asymptomatic neurosyphilis is diagnosed solely by means
of spunal-fluld exammatons. The Ime of demarcaton between ssympto-
matlc and symptomatic neurosyphils is not made easity Many patients
clamfied a3 having asymptomatic neurosyphilis have volunteered the in-
formation after treatment that they felt better The physical cxamination
may have revealed no abnormal sgns, but f more refined aids to diag
noss had been wed, muinor abnormalities might have been found.
Spmal fluld abnormalities in patients with asymptomatic
do not necemarily become normal amy more rapidly than those of
Rtients with symptomatic neurosyphalis. The duration of the syphilitic
Procem b a more important factor In determining how soon abnormal

Modified Penbciltm i J3p4hady by J E Moare Chardes C.
Bty Sprmgteld THL, 1946, pp. 22013 Thomas, Pob-

-~
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spunal-fluud tests become norml after treatment than the presence or
absence of clinical signs and symptoms. Patients with neurosyphils of
less than 2 yeann duration will usually have completdy norral spinal-
fluld tests within 6 to 15 months after treatment, Thoxe who have had
neurosyphils fram 2 to 5 years may have completely normal spinal fluld
tests within 1 to 3 yean after treatrment. In the case of neurosyphilis of
more than 5 yean?® duration, whether asymptomatic or symptomatic, the
tume required for the Wamermann and colladal reactions of the spinal
fluid to become normal vanes greatly In different mdniduals, The tests
may become noemal within 2 years in some coscs, while 1n othenn Jow
complement fixation titers and slightly abnormal collosdal tests have been
found 7 years after treatment. Asymptomatic neurosyphilis i not neces-
sarily a benign form of central-nervous-system Involvement, and it should
be treated as encrgetically ax the symptomatc types.

ACUTE SYPHILITIC MENINGITIS

Acute syphilitic memngitls 5 & mandestation of exrly syphilia. It waa
described i Chap. 9 Immunclogically it belongs in the acute phase of
the duease but, if not cured, serrow types of late neurosyphils unally
develop.

MENINGOVASCULAR SYPHILIS

AMeningovascular syphilis 1 a catch-basket for all types of symptomatic
neurcsyphilis that do not fit definitely into other clamafications.

Symptoms and sigm.—The symptoms and signs depend on the sites of
focr of mfection in the central pervous system and the degree of damage
produced. An arachnoldds may cawe blockage of the spinal-fluid cir
culation in some cases. Rarely a severe type of chromic meningits de
velops, with large numben of cells In the spinal fluid. The cranial nerves
t the base of the brain may be injured in such cases. Pupillary changes
may oc may not be present. The pupils may be unequal wregular and
unable to contract In strong light, or they may rapond poorly to Hght.
The Argyll Robertson pupil reacts pootly to Light or is fixed to light and
yet contracts extenmvely on convergence. It B [requently setn in cases
of tabes dorsalss but 13 not unusual in meningovascular syphilis. The deep
reflexss may be normal, or uncqual reflexes may be found. Prychoses
have been attdbuted to meningovascular syphills, but the diagnasds in
such cass is made with difficulty and unnlly depends on a therapeutie
td;ﬂm}ﬂuid findings.—Increased cells and positive Wawermann re
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schans are found in the spinal fwd in all active cases. The total protein
values may be normal or almost narmal m some cases and very hugh in
otherx, Collordal reactions may be ather fint zone, mid zone, or end-zone
i type.

Prognoshk,—The prognoshs following treatment depends epbirely on the
amont of permanent structoral damage that bay occurred In mmamy
casas treatment 1 followed by a gain in weght and mproved sense of
well belng, as well as rellef of nervous symptomx.

VASCULAR NEUROSYPHILIS

Syphiliuc invohement of the ccrebral ar spmal vessels without other
inflammatory changes in the central nervous system #s probably very rare.
The small vemels arc fnvolved In all lenoms of latc ncurosyphills, but,
occasionally thrombosis or hemorrhage may occur a3 a romlt of syphills
of ooc of the larger verscls. The clmical manffestation of vas-
cular peuroayphil = henuplega, but vascular accidents caused by
syphilitic mvolvenrent of medium-sized vemels have been found at autopsy
at other nites 1n the central nervous system than the mternal caple of
the bram, Ocramonally 2 vascalar acadent raulting from syphibs of one
of the vessels m the spunal cord ean be suspected from the sudden appear
ance of dgms and symptoms referable to a level in the cord.
Drsguoth.—During life, vascular syphills in the bram and spunal cord
unamocnted with ather forms of neurosyphilm can rarely be dizgnosed
with amurance, especully when the spmal-flud findings are nocrmal. At
best, during life, the diagnows in sach » case bs 2 guem. No one can be
certam, for example, that a bemuplegia, cven in & young person, i daoc
10 syphils mercly becawe the blood STS are positive. A hemiplegla 1n 2
syphilitic with norroal spioal-flud tests mught be caned by vascular
syphila, but I ba © never been able to make such a diagnoms with asar
ance. A therapeutic tet m such cases o indicated, buat 1t does not neces-
saly prove the dugnosi.

GENERAL PARESIS

Prior to the introdaction of malana therapy by Wagner Jaurexg, gep.
eral paresh was the most malignant type of neurcsyphilh. Al untreated
paretles died withm 5 years after the onwet of symptoms. The diwase
dm:w.d:ﬂ\m;yphmd:hnohtmmtdthcmchnlhmmmd
mcumguwhkh.lfuncbcdtd.amumarhdmmtﬂdcmum
death. As noted in Chap. 2, the oot of symploms may be gradua] end
irudious, or it may be sudden.
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Eymptuml and signs.—The earlicst symptomy are frequently headache
and iated with restk Memory defects are wual in
the carly symptomatc stage but are not always easily detected. The
ability to concentrate for long periods o lost. A patient may be able to
multiply and divide well for 10 or 15 minutes, after which stupid errors
may be made. Dysarthna 1 frequent but not always present. It b best
demonstrated by asking the patient to repeat such clamucal test phrases ax
“Mecthodist Eposcopal Chureh,” ‘medical clectridty ® and “third nding
artillery brigade.” The difficult sylishles are slusred becase of the poor
co-ordinatron of the muscles of speech. Most patients with early symptoms
of general paresty are euphonc. They rarely admit dmability espemally
mental disability and they will not even admit to headaches unlems care-
fully quationed. The early symptoms of the dbease are comsequently
easily mimed on routine exammnations of patients. In the later stages of
the diease p lity changes are prominent because of a more or loas
complete bom of the senae of responwbility The menrory defects increase
until the patent lives only in the moment Deluioms of grandeur may
appear and a severe form of imanity develops. The euphoric or grandiose
type of personality i more frequently seen In general paroals than the
melancholic and depressed type. The latter however 1 occastonally seen,
and strong suscidal tendencies may develop m such patents.

The most characteristic signs of general parcals are perioral tremors
and fme tremors of the tongue and fingers. The handwrting b frequently
unsteady and may become entirely illegible. Pupillary changes may or
may not be prasent. The deep reflexes are. frequently exaggerated.

Spmal-fluld findings—The duagnoss of general paraws b made from
clmical symptoms and mngns, but 1t cannot be made in untreated patrents
with normal spinal-fimd findings. The spinal-fluid Wassermarm test is
always positive, and Increased cells and protein are always present in the
spmal fluld of patents with active gencral paras. Pracucally all cases
have a fist zone type of colladal reacton, bt the dugnoms does not
depend on thn so~called paretie type of collordal test

Prognosis.—Amazing improvement frequently occuns in paretios fol
lowmg malarla therapy oc pemicilin. As a rule, the progoosls i much
better in the cuphoric than the depresed casa. Patents with marked
mental detenoration rarely recover thar provious ability or sense of
responsibility  but they may show great improvement. Death from general
parcmt can be prevented n most cascs with elther malana or penicilim
therapy but far-advanced cascs may have enough degeneration to require
pomanent imstitutional care.
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CHrrcal evaluation of therapy —I do not believe that the resula of
therapy of general parems can be satidactorily cvaluated on a clinfeal
bass. Rembmons of the discase occur tven 1n the absence of treatment,
but the smnal-flid tests m such cases continue to ahow gns of active
infection. The cliniaal effects of antbsyphiluc treatment are wwally
apparent withm the first few months after therapy Is started, after which
time the patent may or may not show contlnued improvement. In most
casas, after the lnitil effects of treatment have been noted, it i impos-
shble to determine the acivity of the syphiltic process by clinical observa
tiops. The lowered reserve of the brain is reflected m the moods and
mental capacity of the patient durmg states of fatigue, iness, and emo-
tiomal drsturbances. As & reslt, the patint may scem to be markedly
improved at ane time and worse at another The criterion of whether or
not a treated paretic is able to hold a job b anything but reluable 1n
evaluating the results of therapy The vanables that enter into job halding
are mdeed great, smee they nclude the influence of family and fricnds &
well a3 economic condittons and a host of other factory. I have known
treated paretics who were euphonie and silly to hold jobs, while othens
who were more respomible failed to obtaln employment. Followmg
malara therapy long courses of Tryparmamide have been grven to many
parctics m institutioms but rarely with any demonstrable clmical benefit.
Tmnnmtd:dgncdtokﬂlurpunumanmtnphc:nrd.u:whh

it The evah of the remlts of treatment of
gmn-nlpamm,ﬁkzlhatu{nﬂu(hcrfomdnmmxyphﬂ-,dquhm
spmal-lind examinations.

TABES DORSALIS

Unlike the menmgoeneephalis of general paresds, the degeneratve
'—hlngtlmthcpanmotcolmnmofthcrpmllcordmubudauﬂsmy
continve for years, only to stop sp ly without Why
tha should be true is one of the numerons umolved prohlems of tabes
darmlie, The clomeal dgns and rymptoms may become statianary regard
kes of treatment, in somc cascs and progrem in otkens. Patlents may hive
to & ripe old age cven with farly advanced locomotor atana. In almost
every chronic-discase hosprtal one finds a few eldety individiahs who are
10 markedly ataxic that they spend mast of thelr time i  wheel chair
In other cases arrested tebes dorsalss may be found in untreated patients
who have only pupillary changes and abeent knee and anlle jerks. The
spinal-fluid tests of arrested cascs show no evidence of activity although
the Wamermann reactson may still be pomtive
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Numerous theories regarding the pathogeness of tabes domsals have
been suggested, but, as previowmly noted, nonc b smtufactory \\ithin
recent years neurclogntn have Incrersingly stressed the fact that a tabetic
syndrome may have other camses than syphils. Wikon, Guttman, Her
man, Datmer and others have reported cases of Argyll Robertson pupils
and absent knee and ankle jerks that were not duc to syphils.

Adic s syndrome, which s never due to syphulis, commts of tonic puplls
awociated with absent knee ferks and ankle ferks. The pupillary changes
in Adic s syndrome are not thase of an Argyll Robertwon pupil. The pupil
ks not fixed to light but contracts so alowly to light and on convergence
that it may appear to be fixed unleas the Dght is flashed into the cye for
some time. After the pupil has contracted, st requires an even longer time
for it to dilate, It may even be necesary to place the patient in a dark
room ta cbeerve the dilatation after the pupil has contracted.

Symptoms and sigm.—The symptoms and sgme of tabes dorsalls arc
readily traced to thelr source in the posterior columma of the spinal coed,
pasterior nerve roots, and ganglia. The Argyll Robertsont pupil b 1n ro
wry diagnostic of tabes dorralis, but 1t occurs mare frequently In tabes
than m other forms of neurosyphilh. The tendon reflexas of the Jower
extremutres (ankle and knee jerks) are usually absent, and In occastonal
cases where the degencerative proces extends up to the thomadc portlon
of the spinal cord, all deep reflexes may be lost. Paresthesias of the skin
may occur Hypotoma of the muscls b wusl. Posttson and vibrmtory
scrae are frequently impamred. All degrees of ataxia may be seen. Lught
ning paung, bebeved to be due to injury of the postenior nerve roots, may
occur almost anywhere 1 the body but they are wually limited to the
lower extrenutics. Gastric criscs may devedop becawse of infury to either
the sympathetic or parasympathetic fiber The crises comist of scvere
abdommal pain which may smulate an acute surgical abdomen, and, In
some casex, of severe vomuting, The attacks may last for hours and some-
tmne for days. I vividly recall seeing two tabetics in the emergency ward
of Bellnvue Hospital on the same day One had a ruptured gastric ukcer
with no pam and an absolutely facdd abdominal wall, while the other
had a gastnc crsn with & ngid abdomunal wall and scvere pain The
former case was diagnosed as an a-ute abd: because of sgns of fluid
1n the peritoneal cavity

In addftion to gastric crmes there may be urethral crises and anal erises.
Ulcers, especally of the toes, heels and soles, #nd Charcot s jolnts are the
principal trophic changes that eccur although the atonic cord bladder may
abo be included amang the trophic doorders. Incontinence often results
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from atony of the bladder and cystitis s common in such a bladder The
Tibido may be diminnbed or lost entirely 1n tabes domsalis.

Spinalfluld findinge—In so-called burned-out tabes domalis, the
spural-fluid tests arc all normal, and the diagnom 13 made salely by history
and phymcal findings. In spontancomly arrested cases the only abnormal
spuak-fludd test may be a pasttive Wasmsermann reaction. In active cass,
Increased cclls are present in the spinal fluld, and usially increased pro-
ten 13 also found. The collondal reactions may be first zone or mud-zonc
I type. The quantitative complement fixatlon titers of the spinal fluid in
active tabes dorsals may be very low or very high. There  no relaton
thip between the amount of reagin In the blood and spanal fluld and the
xctivity or severity of the disease.

Prognost.—If the spinal-fluid exammation shows an active procem
and the symptoms arc recent, antuyphilitic treatment of tabes dorsalls
mmay be followed by definite cJmical improvemnent, I well remember a
patient whom I maw m 1937 who had a falrly sudden onset of ataxa.
Within 6 weeks he had become so ataxic that he had to use crutches. He
had a very “actrve spinal flud,* Argyll Robertson puplk, and absent knee
and ankle peria. To my amarement s ataxia began to Improve after
beginning therapy with bumuth, and he mproved #till more mpudly
after arsenande therapy was given. He walked without a canc or crutches
within 3 months and refused the fever therapy which I had advised but
continued to recerve arsemicals and bixmuth for 2 years. Today he drves
a car and has very little doability

A case such as thn, with sudden anset of ataxia and rapid recovery ¥
very rare. In most instances further progrem of the syphilibic process can
be chetked, but it i kopossible to restore pormal function The ataxa
wually perslsts, and I ha ¢ never acen absent deep reflexes restored to
narmal by any type of antayphilitc therapy The dramatic improvement
freqoently seen in gencral paresis after treatment » rarely ohseried i
tabes dormalis, The most that can be expected, a a rule, 1 that the symp-
toms and ngns will become no worse, atthough patients frequently have
an mproved acnse of well-bemg after therapy Becawse of the vanations
i the sense of welkbemg and the symptoms of patients following treat
ment for tabes dorsalm, 1t s extraordmarily dufficnlt to evaluste therapy
o the basn of climcal symptoos and mgns slone. In our experlence at
Bellevae Hospital, perucillm has proved as cffecthve a3 any type of fever
therapy In producmg dmscal improvement m tabetica

Nonspecific therapy —The treatment of tabes doraln does not neces-
sardly end with antisy philitic therapy The sequelae of th  ctive disease
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frequently require medical and sometmes surgical attention, The most
frequent symptons demandmg treatment are hightning paim,

Treatment of Lightnng pains—The sharp, sbocting, neuntic pains
amoqated with tabes dorsals present a most annoymg and puzaing prob-
lem 1n the care of patients who no longer have an active syphilitic proces
in the posterior nerve roots. Lightning pains may disappear for months,
only to return in severe form for reasons which oftentimes cannot be
determined. Low barometnic pressure, infections, and emotional stresses
are among the known inciters of lghtning pains, but there are many un-
known factors. In sotme cares relief can only be obtained with morphune,
winch Iy always undeurahle because of the danger of sddictron. Demerol
helps at times but b pot as cffective x morphine. Most analgesics have
little demapstrable effect on the patns.

The power of suggestion 1 very Important In the treatiment of lightrung
pans. It is amwise (o tedl tabetics that bad weather will incresse lightning
peuns, because the mere fear or antidpation of the pains may make them
wonsc ar hring them on. Patwents have told me that they were relieved of
lightning pains by injections of saline a3 regularly as by infectfons of
thismune chioride. In the occanonal case any placeho seems to benefit
temporarlly Injections of crude liver extract scveral times a week have
proved valuablc fn numercus cases of Ightning pains oo our service.
Recently very favorable reports have been made regarding the effective
nen of a proteolytlc enzyme marketed under the trade name of Prota
mide I have found this preparation helpful in s few cascs where it
was ured.

A nihilstic attitude regarding the relief of Ightning pains should atways
be avoided, and the patient should be cncouraged & much as postibde.
Unfortunately intractable cases arc occasionally encountered. To wse
morphine 1n such cases umally Jeads to addictron. I have pot tried pro-
cane hydrochloride ntravenouly for the relief of Ightning patns, but {t
mught well be tried. Prefrantal lobotoory hes been resorted to in recent
yarl,m!hmme{nmbkrcmhxﬁcm:mnndwlmlnnrmtmpoﬂ
on prefrontal lobotomy state that this procedure “does not nterfere with
the perception of pam, but rather with the evaluation of pain. It docs
nmmﬂc\uhcpnin,m:mhcnh:dsnbnngmaimmpam the fear of
pan. It doss so apparently by f the !
.mingfmnthcthlhmm."'lfothcrmtmcmcﬂnbcmcdmgwd
cﬁ‘cct,oh\imn}yhnhauldbcthofmxgh}yu‘kdbdmn:cnlngml?‘

wrra v W oand W W *Faln Mechanisow and the Frontal Lobes
an(h:‘mnulldma::fgrlmbkh A Int A4 2!747 I‘NI.
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frontal lobotomy  but that operation is probably preferable to morphune
addiction

Nomspenafic therapy of other tabetic disabilibet—Ataxic patients can
often be educated to improve therr gart, and in certain cases mechanical
aids to walking can be provided. Charcot's Joints fall mto the province
of the orthopedists, and cord bladders require the care of the urolognt.
Aborve all, the mental and emotional states of the scvere tabetic need to
be treated Intelhgently Malaney in un excellently wntten and hnteresting
book on Locomotor Ataxia, has shown how the symptoms of tabes darsals
differ in the same patient at variom times, depending on the degree of
mental and emotional fatigue as well a2 on enviroamental, sologie, and
nutritional conditons. Anthryphilitic treatment can bring Ittle benefit to
such petients unlem the syphilitic process i still active. The latter can
anly be determined by spinal flud examinaton.

TABOPARLSIS

As the name jmplics, tabopareais §s & combination of groeral pareshs
and tabes darsaln. The diagnoss is made by findmg symptoms and slgns
of bath discases. In past years some obwervers have claimed that tabo-
parcn had & worse prognasis than either general paress alone or tabes
dortals alone, but, &3 with all neurosyphilittc dmeases, the prognosh de
pends on the amount of permancnt damage that has oecurred prior to
treatment. The syphilitic process can usually be arrested by malaria or
penicllin therapy

SYPHILITIC SPINAL 8PASTIC PARAPLEGIA
Erb » spastic paraplegua s due to d {ve changes in the lateral
pyramidal tracta It s much ke common than tabes darsafs but s not
apechally rare, Not all cases of spual spasic paraplegia are caosed by
syphilis, but some 1mquestionably are. In some cascs of syphils the troe
etiology of spastic paraplegia Bt uncertaln, but antisyphiltic therapy
should be ried.
Symptoms and algns.—The chid symptoms are a spasic gat The
‘llﬂ’mtho.eufpynnudxltrutdbux hyperactrve deep reflexes, wath
or without clonus, and positive BabimkP's sign.
Progroeh—In leng-standing cases the prog b poor If 2 spastic
gt b already prosent, aotisyphilic rarcly causcy
hutfuﬂhupu-ogrmofthcdn:an\mnﬂybeprnmcd_uhnbﬂ
dunru,wp.npkgumy stationary spontanecwmly As a
rule, the chancas of clinkal improveroent with speclfic treatment are
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greater In patients with “active spinal fldd™ than In those with “inachive
spinal flid ** The effect of antwyphiliic treatment depends on the degres
of degeneration of the pyramidal tracts.

SYPHILITIC (NONPARETIC) EPTLLPSY

Attacks of elther petlt mal or grand mal may develop in the course of
neurosyphils. In the late stages of general paresw, convubiions may be
frequent, but typreal epileptic scizures are also occasionally noted in caxs
of neurosyphilis that are not amociated with general pares. The etlology
of the attacks 1n such cases b pot readlly determmed. The few patients
with probable syphilltic epilepsy whorn I have acen, with one or two
exceptions, failed to be relicved of ther epileptic attacks by mafaria
therapy or perucillin. The attacks were controlled by such dnugs as Dilan-
tm, Tndione, and phenobarbital. The neurosyphils, if active, should, of
coturme, be treated m the same way as all other types of actlve peuro-
syphilin

GUBMRIA OF THE BRAIN AND SPINAL CORD

Gummas in the brain and spnal cord may be miltary or of large szxe.
A diffuse distribution of miliary gummas In the brain ghves symptoms of
an encephalitin. I have never scen auch a case, but a few have been
reported at post-mortern examinations. According to Stokes, diffme gum-
rmatous infiltration may occur but by far the commonest mandestatson o
that of solitary gumma which grves symptoma and mgns of a tumor A
furly large gumma of the brain causes papilledema. Other signs depend
on the site of the gumma in the bram, I know of two cases of gumma of
the bram that came to autopsy at Bellevue Hasprtal without the diagnoas
having been mopected, largely becawse of the absence of papdicdema.
Solitary gumma of the cord has been reported but i rare.

When definite signs of & bram or cord tumor are present, operation 13
preferred to waiung for the raults of antisyphilitic therapy

PRIMARY OFTIC ATROPHY

Primary optic atrophy m most frequently asociated with tabes dorsalls,
but it may abo occur m patknts with memingovascular syphilis and
general pareas. Neurosyphilis 1 the commonest, but not the caly cawe
of prumary optic atrophy

Duagnosts,—Active progreshe cases of primary optic atrophy are
rarely if ever due to syphilis if the patient has a completely normal spinal
fiudd. I have scen pauents treated for syphilitic pnmary opuc atrophy
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mercly because of positive STS, and at a later perod 1t became clear that
the nerve Injury was due to other causes than syphilis.

Glaucoma can produce a picture similar to pnmary optic atrophy as
cn thrombosns of the blood vemcls In the optic nerve. Rarely senmtivity
to tobaceo In heavy smokers has cavsed optic atrophy Kestenbaum has
glven an excellent differmntial diagnosis of optie atrophy m a recent book,
Climeal Metkods of Meuro-Ophthalmologié Examsnatron. In spite of the
vancty of conditions that may cause optic atrophy the presence of white
duly, carstricted peripheral fields, or central scotoma m & patient with
actree neurceyphilis i abways cause for energenic treatment with pencillin
and/or fever therapy

Signt—Kestenbaum describes syphilitic primary optlc atrophy as fol
Jows “The dnk b whitc the spots of the lamma cribrosa are distmetly
vidhle in an advanced stage, a total but very flat excavation (atrophic
cupping) develops the larger artenas and vemns have thar normal caliber
exeept m very advanced cases when the arteries may be alightly thin  the
small vemch, in contrast to the larger ones, are decreased in number ™ #
According to Kestenbaum the paflor of the disk I not an expremon of
atrophy of the nerve fibers but I due to disappearance of blood filled
capillanier. The degree of pallor of the disk doct not pecessarly run
paralle] with the lom of vilon., Two forms of pelmary syphiline optic
strophy are described: (1) the typkal form with constnetion of the
PmPhuﬂﬁddsaundbywedge-lhapcdddnmofthepdphayoldx
field reyulting from imvol T nerve bundles, and (2) atyph
cl]m-amtnlfm-mwhlchhnlc:mnlmanlimtadofthcwcdgt
shaped peripheral defects. The appearance of the disk b dlmilar In bath,
bﬂTlhcpu’iphcnlﬁeldslm.dwnx.qunchﬁmIancﬁmform
ceutral vinan is good antil the atrophy i far advanced, while in the second
form the central viman may be lost entirely Kestenbaum states that the
sccond form has a better prognosis, 23 & rule, than the first, and he belreves
that the central scotama In the second form i the result of a retrobulbar
neuritls on & syphilitic basis.

Pathogenade—To me the most intcrestmg observation made by
Kextenbaum 1n his description of syphilitic pnmary ophic atrophy is the
decrease In the rumber of small vescls that can be counted. This ohserva-
ton suggests that the degenerat © changes in the nerve bundles are
camed by a defective blood supply There is ro pathologle proof of &
syphilitic endarterstis in sections of the optic perves in cases of syphilitic

Kevrewaa Clinical Methods of Neurs-Ophihatmologic Exemiverron
Orune & uu-muu, Incy Nr- York, 1H8.
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prmary optic atrophy but the ohliteration of the small nutrient vemcls,

observed by Restenbaum, B the most attractive explanation of the

atrophy that I have found. Most pathologmsts, however offer no explana

tion of the pathogenews of primary optic atrophy In an excellent review

of the pathogeness of syphilinc prmary optc atrophy publnhed in

1H0 Moare and Woods concluded that no hypothems regarding the
hanim of the deg wve changes was entirely matadactory

Spontancous arrest.—Like tabey dorsals and spinal spastrc paraplegn,
prumary optic atrophy occanonally u arrested spontaneously and remains
statonary without antmyphiliic treatiment. I have seen unquestioned
examples of such spontancous arrest, In most casex, however the procen
progresses and cawses complete blindness, If unchecked by treatment.

Progoods.—Erther malarna therapy or penicilin will wnually check
further degeneratron of the optic nerves in primary optic atrophy But,
occasionally 1 raprdly progrexave cases where the conditen u already
{ar advanced, blindness may occur In spite of treatment. In my opinion,
rapidly progremive cases should be started on penieillin treatment st once,
because of sts quick action. If malana therapy o given to such patients,
there B an unavordable delay of several weeks before the treatment
b effectve.

1 have rarely observed marked tmprovement In the visual fields of
Ppatients with optic atrophy following either malana therapy or penicillm,
but, with few exceptions, our cases bave become statlonary after treat
ment 1f the dscare s treated eardy in ity course, sctoal improvement of
vinon may occur as a result of the treatment. We have found that optic
atrophy in patrents who ha ¢ inactive spinal fluids (rormal cell counts
and protein) are wsually stationary cases, and Iittle can be expected from
ather fever therapy o perucillin in such cases uniess a relapee occars in
which case the spmal-fluid tests will show increased values from previous
Jevels, If the vinon becomes progresdvely womse after pemucillin, fever
therapy should, of course, be tned.

EIGHTIH NERVE DEAFNESS

Eighth-nene deafness » ooually due to invelvement of the nerve by a
syphilitc meningtis. It may oceur In early acute syphilidc merungmns or
m the late forms of menmgovascular neurcryphilis. Rarely & degenera
tive process of the elghth nerve, amilar to that of primary optic atrophy
may occur The prognosh wn such cases depends entirely on the amount
dpannnmtd.magcxolhcnmepma—wummhﬂmc traatment. The
freatment B that of neurosyphils in general
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TREATMENT OF NEUROSYPHILIS

All reports on penicillin treatment of peurosyphilts agree that there has
been a matidactory response of the spinak-floid findings in a very high
percentage of cases {ollowing treatment. Up to the present, however
there has been a difference of opinion regarding the compamative effects
of malana therapy and penlcilin from the pant of view of clinical
unprovement.

O’Leary Solomen, Rose, Leavitt, and Heyman have adveed malariz
therapy in addition to penicilin In cases of general paredds. The artida
which have been publhhed by them, however were In most cases wntten
during the finst 2 years of the mvestigation of pemscillin therapy and it
may be that further experience will alter some of thelr eardy mpresaona
It b not sarprumg that malaria therapy shoeld be preferred to pemicilin
untl] the latter has proved reelf beyond any doabt. Both Dattner and [
were enginally skepucal that penicillin would prove equal to malarla
therapy m the treatment of general paresis.

In the past year there has been a teadily increasing number of authors
who repart tirat penicilim Is at Jeast equal to if not better than, malana
therapy n the treatment of all types of neurcsyphilis including general
param. Some of the most striking reports have com~ from England.
Nicol, who bas been affiliated with the Malaria Therapy Center In
Horton, Englard, for many years, states “Onc of the most striking
clmical features [of pemcillin therapy in general paresis) was the physical
and mental improvement in many patients. Most dramatic reults
were scen [n patients who were confused and in poor physcal condition,”
Martin, In a recent article In the Brtuk Medicel Journal, abo praees
pendcilfin and expresses his sarprise at the dmical improvement as well as
the improvement fn spinal-fluld findings of patients treated for neuro-
syphils with penicillin. He says that the treatment of neurcsyphills i

paucilin plus thme,™ and be belleves that the spinal fluld examination
1 the best gulde to the results of therapy Among the American anthors
who have found penicillin the equal of malarma therapy are Dattner
Callaway Curth, Crawford, Gilpin, Jones and Perk, and Parkhurst and

RLSULTS OF PENICILLIN TIICRAPY OF NCUROSYPIUILIS
AT BLLLEVUTL. HOSFITAL
The following report m taken largely from Dattner’s most recent

lmr«m,wn Prmcllia 1o General Parcls, Ak M0 7 1 734 (May 24)
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cvaluation of the results of pemdillin trentment of neuraryphilis on our
scrvice at Bellevue Howprtal

Over 400 patlents with vanous forms of ncurosyphiln were treated
with penicillin ince April, 1944 Of this number the report mcludes only
376 patients who had  active spinal fluidy’ with pleocytoals and increased
total protain values. Of the 876 patients, 67 were lost and 8 were known
to have died smee therr treatment, The remaning 301 were observed
over a peniod of 6 maonths to 4 years 10 per cent were under observaton
{or more than 3 years, 35 per cent for more than 2 years, and 70 per cent
for more than 1 year The longest observation perrod was 45 months. The
only anty philitic treatment used was penicillin. The total dasage vaned
from 2,000 000 to 9 000 000 units, and the number of injections from
75 to 200 Al patents n th acries received aqueoins solutioms of penk-
cilin mdiidual injections having been grven every 3 hours, The treat
ment failures following the first coursc of penicillm as indicated by
relapse of spinal-flud findings or continued pleocytosh, are shown m
Fig 62. From thn table it will be scen that the highest percentage of

FIG. 62 TAILURF QF PATIENTS FOLLOWING FIRST COURSE OF
PENICILLIN TREATMENT

U aEmOF sooory put
DLavous FNTS Ly re RF TREATE
Asymptomatc 61 L] 6
Meuningos ascolar 75 13 7
T bez dormal i) 7 2
Dementia paralytica 3 [ 4
‘Tabopareils F- 0 0

301 N 19

failures following the first treatment occurred in the group casnfied as
havmg meningovascular syphils, and the next highest percentage of
failures occurred in the asymptomatc group The relatively large number
of re-treatments in these two groups can be explained by the fact that, for
the most part, they recehved totn] doses of Jew than 4 000 000 units of
pcmc’lﬁn.'l‘hcpalmuwnhgmcn]pummdubopnmumhtdnt
Jeast 4 000 000 umits, and the majority had 6 000 000 unts. In the enture
scnies 34 or 11.2 per cent, were re-treated.

Of the 34 patents in all groups who were re treated 19 resoonded
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natidactorily to a sccond course of treatment with larger doses of penicil-
En, and 14 had not yet been followed n sufficknt time for evaluaton
1 relapeed 2 sccond thme and was treated a thrd tme with 15,000,000
unrts of penicillm m 25 days. We do not yet know the results of the third
treatment of ths patient. He was always asymptomatic, and he never
achlcved a normal el count in the spnal fluld. After cach of the fint
two treatments the spmal-fluld tests mproved but later relapsed. Tho
patient may require malaria therapy but, 2o far be I the only complete
faflure in the entire series treated with

Even if the undertermined group of 15 re-treated patients (only 1 of
whom has relapsed following & second treatment) were clamificd s
unssccenful, the percentage of definlte saccersa would be 96 and In all
probebility the percentage of ultmately mamfactory results, based on
spanal-flmd finding, will be close to 100 With one exceptian, matnfactory
respamees of the spmal-fiuid tests occurred m the 8 patients who died
smce penicillin treatment  only one death could poexibly be attributed
directly to narosyphilis,

Of the 301 patients In the penicillin scries, 31 bad opdc atrophy
3 were biind when treatment was started 1 had no vaion m one eye and
anly light perception in the other 6 had only light pereepion m both
&ya the remammg 21 had comstricted penpheral fields or central
*xotoma. Some progremive lom of vinem following treatment was noted n
3 cases only

Remults such 23 these are surprmngly good and even better than those
obtamed with malana therapy Among the patients who were treated
with peniclliin were 5 who had had one or more previous treatments with
malana therupy and many injections of bumuth and amenicah The
chart of anc of these patients bs shown In Fig. 63

Ith, of course, admutted that the degree of dinical improvement noted
In the symptomatk; cascs was not always ble to the impr
toted In the spmal-fluld fmdmegs. This was anticipated for reasons which
h\tb@mmprmdmecv:nhdm,tl:dhﬂnlm
provement was certamly comparable to that observed in previows years
following malaria therapy From January 1939 to April, 1944 all of our
patents with active neurosyphils recerved malaria therapy  During those
Yeans we were never without quartan and tertian malana m our wards.
In additon, Dattner had treated and followed up for many years large
scies of patients treated with malana m Wagner Jawregg’s clinke in
Vierna. Consequently in sprte of the difficulty of companng the clinical
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mprovement m different scrics of patlents treated 2t different tima, we
do not lack an extensive expenence with malana therapy for comparman
with perucillin treatment.

In 1943 Dattner Wexler and I reported the results of malarm treat
ment of 419 patients with active neurosyphilis observed from 6 months to
4 years. The percemtage of satifactary results in the entire scnes waa
about 85 Alany of these patrents have now been followed for 8 years or
more. In the majority of cases the spural-flurd findings Lecame normal
within 5 yean, but a few still bave alightly abnormal collowdal tests and
Jow Wamcrmann tters more than 7 years after treatment. The spinal-
fhuld reports of one of these cases are thown in Fig 64

Once the spinal flud has become fnactive and remmuns mactive,
re-treatment will not hasten the rate at which Wamermann and colloadal
reactons becoore nonmal An example of tho observation k shown m
Fig 65

The rate at which the spinal-flurd W asmermann and collaidal reacions
becomne normal after the spinal fluld has become mactive has no relatian-
ahip to the severtty of the clinjeal manifestations. A deteriorated paretc
oc dilapidated tabetic may obtain & normal spinal fluid after treatment
more raudly than may an asymptomatic patient, and vice versa,

Becsuse of the pomibility of relapacs following therapy spunal-flud

inations ahould be repeated every 3 to 4 months during the first
yeur Relspees rarely occur after 1 year and 1t i wsually safe to examune
‘-htl}:lmlﬂun:lltS-momhhtmllduﬂngthclcoundyur after which
tme, f It » dificult to obtam the splnal fluid, yearly tests should saffice.

Attention s called to the fact that neorasyphiling who have had recent
treatment with bumuth and arsenicab may have mactive spmal fluds
wioth are very likely to show evidences of renewed acivity within 6
manths after the treatment is stopped. The results of bamuth and arsen-
¥cal therapy of neurosyphils are, m general, poor

TREATMENT SCHEDULES

Active neurosyphilis should be treated with at least 6 000 000 units of
Pﬂﬂtmmo\wlpu-bdofrn(k-thanlﬁdn)ﬂlndprdmblym days.
The towly absorbed preperatsons of penicillin can be used as suggested
& Chap, 7 but as yet the raults of therapy with the aluminum mono-
Xearate preparations arc unknown So far dafly Infectioms of 600,000
‘i of POB have given good results In the treatment of all types of
T<urosyphilis st Bellevoe Hospital. It must be recogmzed that penicilin
Prepammtions that arg very ved do not give o high blood con
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evaluation of the reyults of penicillm treatment of neurosyphills on our
service at Bellevue Haapltal,

Qver 400 patients with various forms of neurcsyphils were treated
with perucillin since Apeil, 194 Of thes number the report incdludes oaly
376 patlents who had “active spinal fluids” with pleocytosts and incrensed
total protein valuew. Of the 376 patients, 67 were lost and 8 were known
to have dicd amce their treatment. The remaining 301 were observed
over a pentod of 6 manths to 4 yean 10 per cent were under observation
for more than 3 years, 35 per cent for more than 2 years, and 70 per cent
for more than 1 year The Jongest cheservation period was 45 months. The
only antmyphilitic treatment used was penlcilhin. The total doage varfed
from 2 000 000 to 9 000 000 units, and the number of myections from
75 to 200 All panents in thm seriey recelved aqueous solutions of peni-
cillin, mdrvidual mfecoons having been given every 3 hours. The treat
ment failures following the firt course of penicillin, a3 indrcated by
relapse of spinal-fluid findings or contnued pleocytosls, are shown in
Fig 62 From the table it will be scen that the highat pereentage of

FIG, 62. FAILURE OF PATIENTS FOLLOWING FIRST COURSE Or
PENICILLIN TREATMENT

RuusrRor sUCrssruLrY
Do nraTe 1A oar X TREATTD
Asymptontate 61 [ 6
Meningoy sculs kel 13 7
Taber dorully 7 2
Dementla paralytica 53 € 4
Taboparests [} 0

301 3 0

Iallures following the first treatment occurred in the group cdasified as
having meningo sscular syphils, and the next highest pereentage of
aflures occurred wn the asymptamatic group The relatively large number
of re-treatments In these two groups can be explained by the fact that, for
the most part, they recened total dases of lexs than 4 000 000 units of
perecilin. The patients with general pareshs and taboparens recaved at
least 4 000 000 unita, and the majority had 6 000,000 units, In the entire
series 34 or 11 2 per cent, were 1 -treated

Of the 34 patients in all groups who were re-treated, 19 remonded
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natifactarily to & second course of treatment with larger doses of penicl-
Fn, and 14 had not yet been followed a suffisent tme for evaliaton
1 relapaed @ second time and was treated o third time with 15 000,000
units of pamcillin m 25 dayx. We do not yet know the resalts of the third
treatment of ths patient. He was always asymptamanc, and he never
schieved & novmal el count in the spmal fluid, After cach of the fint
two treatments the spinal-fluid tests moproved but later rlapsed. This
pateent may require malaria thempy but, so far be is the only complete
faflure in the entre scnies treated with penicillin,

Even if the undertermined group of 15 re-treated panents (only 1 of
whom hss relapeed following a sccond treatment) were clamified as
unseccemful, the percentage of definite successes would be 96 and m all
probabdlity the p ge of ul ly samfactory results, based on
spmulk-fhnd findings, will be close to 100 With one exception, smthfactory
Tospanses of the spinakfluld tests occurred m the 8 patlents who died
since peruclllin treatment oaly one death could possibly be attributed
directly to neurosyphilis.

Of the 301 patients in the penicillin serias, 31 had optic atrophy
3 were hlind when treatment was started 1 had no vislon m one eye and
only light perecption m the other 6 had anly light perception 1n both
& the remaing 21 had comstricted penphenal fields or central
scotoma, Samne progremive bom of vision following treatment was noted 1
3 cases cnly

Resulty such a3 these are sorprisingty good and cven better than those
ohtained with malana therapy Among the patients who were treated
with percillin were 5 who had had one or more previous treatments with
mabna therapy and many mjectiors of bamuth and amserscal The
chart of one of these patients is shown n Fig 63

Tt &, of course, admitted that the degree of clmical improvement noted
& the symptomatic cases was not always comparable to the mpr
Hoted In the spinal-fmd findings. This was anticipated for reasom which
bave been given m previous discuscons. Neverthelem, the dimeal fme
Provanent was certamly comparable to that observed In previom yeans
{ollowing malaria, therapy From January 1939 to April, 1944 all of our
Patients with active neurosyphilis recetved malaria therapy During those
Y83 we were pever without quartan and tertian malaria in our wards
h'%.DntmahxdunmdnndfoIbw:dupformyyunhrg:
*na of patients treated with malaria m Wagner Jauregg’s clink in

Conscquently m spite of the difficalty of comparing the diinleal
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mprovement in different serfes of patients treated at different times, we
do not lack an extenmve expenence with malaria therapy for comparisan
with perucillin treatment.

In 1943, Datiner Wexler and I reported the results of malana treat
ment of 419 paticnts with active neurosyphilis observed from 6 montin ta
4 yearx. The pereentage of matusfactory resalts in the entoe series was
about 85 Many of these patients have now been followed far 8 years or
more, In the mapority of cascs the spinal-fluld findmgs Lecame normal
within § years, but a few still have dightly aboormal colloidal tests and
low Wamcrmann titers mare than 7 years after treatment. The spmal-
fwd reparts of one of these cases arc shown in Fig 64

Ounce the apinal fluid has become mactive and remans inmactive,
re-treatment will not hasten the rate at which WWamermann and collmdal
reactions became narmal An example of thu observation 1 shown In
Fig 65

The rate at which the spinsb-flisd Vv amermann and colloldal reachans
become normal after the spinal fuid has become mactrve has no relaton-
shup to the scverity of the chimcal manifatations. A detersorated parenic
or dilapdsted tabetic may obtaun a normal spinal fluid after treatment
more rapidly than may an asympiomatic patient, and vice verma.

Because of the posibility of relapses following therapy spinal-flud
Saminations should be repeated every 8 to 4 months durmg the fist
Year Relapses rarely occur after 1 year and 1t b usually safe to cxamine
the spinal fluld at 6-manth intervals durmg the seeand year after which
tone, Jf it b dufficult to obtain the spinal fluid, yearly tests should suffice.

Attention 1 called to the fact that neurosyphilitics who have had recent
treatment with bumuth and arsenicals may have inactive spmal fluids
which are very likely to show evidences of renewed activity within 6
months after the treatment i stopped. The results of bsmuth and arsen-
feal therapy of neurasyphilss are, m general, poor

TREATMENT SCHEDULES

Active nevrosyphilis should be treated with at least 6 000,000 unte of
Penldllin aver a perod of not kom than 15 dayy, and preferably 21 days.
The slowly absorbed preparations of penucillin can be used a1 suggested
o Chap. 7 but as yet the results of therapy with the aluminum mano-
!mmwcpurumm;mjmmbofudaﬂylnjcamofﬁm,om
tmty of POB ha © given good resuls i the treatment of all types of
wlt&uﬁmﬂmhmhm&mﬂlpﬂﬂﬂm
Preparatiom that are very slowly absorbed da not glve a3 high hood con
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centrations as more rapdly abeorbed preparatons. Further expenence m
the treatment of neurosyphils with penieillin and aluminum monostearate
may show that these prepamtiom do not yleld sufficently high blood
concentrations for opumum therapy
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CGHAPTER 14

SYPHILIS AND PREGNANCY

Tnx peeventon of congenital syphils b one of the major goals of
nphils control. Laws requnng hood tests for syphils in pregnant
women are now maore than ever justified, becauwse the sdvent of penfaflm
b made it posible o provent the birth of & syphilitc child in almast
100 per eent of cases wnith proper prenatal care, The wmereased seraivity
of STS may rarely Jead to incorrect diagnoss of syphils m a pregnant
woman, but it o far better that an orcarona) error of thn sort occur than
that syphllia go undetected duning pregnancy The routine testng of all
Pregoant women & small price to piy for the prevention of the tragediea
of congenital syphitis,

OUTCOME OF PREGNANCY IN THE SYPHILITIC WOMAN
P"mﬂcymn:rphﬂmcumunmayha\cmcdtbcfoﬂowhgmn
comes (1) a late abortion at any tunc after the fourth mooth of preg-
maucy (2) o stillborn child at term (3 & Iving syphilnc baby bern
Peomaturely or at term o (4) an umnfected thang child.

Late aborthon and stillbarth.—~The available cvidince mdicates that
the fetur w infected with syphils only after the mxteenth week of preg-
nancy A syphiliue fetus under 4 months of age has rarcly been reported.
F&rthnrcnm.othcramzhmqphdu-houldb:mgminwumm
who wmiscarry during the carly maonths of pregnancy Late abortion due
{0 typhila fy usually accomparued by pathologic changes in the placenta
Althaugh gromly noraal placentas have been noted In delveries of
syphilitic bablex 1t w peobable that some arca of the placenta o always
mircted in such cascr. The syphilitic plecenta wsnally has n
appearance  t b pale, od and disproporth y Jarged. The
chortontc villi are enlarged and flled with round and oval connective-
tistue cells the blood vemch show a h gh degree of endarteride which, in
turn, impains the blood mipply to the fetus. Premature dedhvenes of a
macerated fetus, swarming with T pallida, bz e frequently occurred n
3
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scrrer. Furthermare, 1 have had no reason to believe that neurosyphilis
o lew frequent In women who have been pregnant than in those who
have bad no pregnancy Doctor Mortmmer D Spesser who has had
charge of the prenatal syphiba clmic at Bellevue Hosprtal for many years,
has long been akeptical that pregnancy has a beneficial effect an syphiln
It is truc that Brown and Pearce observed that pregnancy altered the
coane of syphiln in rubbits. They found that eardy ledons were lews
frequent and lem prominent following inoculation of preg rabbits
than of nonpregnant rabbits. The effect of pregnancy on syphith, how
e B of mmor mportance, and more of academic than of practical
mierat, The impartant point 1 that syphils can have disastrous cffects
in pregnancy even in the absence of clinic] manfestatians.

DIAGNOSIS

Syphils n the pregnant woman I dugnased jn the mme way a
fyphils in other mdmduals, 1., by hustary phymcal examination, and
laboratory tests. Early syphils can be diagnosed by dark fleld examins-
ton of accemible lesiooe. In latent syphilis, of course, the dhagnosh b
made anly by meuns of positve STS and hwtory The mportance aof
pastrve STS n preg Y cannot be over ized. Stillborn syphilitic
fetases and syphilidc children have been delrered of mothers who
ppeared 1o be in pearfect bealth and denled & hustary of syphils, but who
bad pordtrie STS. Tt would be foolbardy to disregard pastive STS in a
Pregnant woman, despite absence of suggest e hstory and clnical mam-
Tematiom.

ReEability of STS during pregnancy —The claim has been made that
Pregnancy causes buologic fabse pontive STS n rare cascs. The cvidence
for the statement  at present uncon dncing Certainly biologic fabe
Ppositive tests have occurred in women durmg pregnancy just as they have
in other Indrduak. There i3 6o proof however that pregnancy raelf
was the cause of such falsc positi © tests. Within recent yearn I have
obarrved two women who peobably had bialogic false poutive STS
during pregnancy In both cass extramarital sexual relations were
daﬂcd,.nd‘}.e.po‘xhndncguhtm Each was treated for syphils
with peniefllin without any effect o the strongly postive STS and each
was delivered of a normal baby Two and three yean, respectively after
dcﬂ\wybomwmcnhndqumuumsrsuhighuwhmﬁmd,.
tovered. One had reca ed large amounts of bismuth and amenicah in
addition to 10,000,000 units of penicllm. I am convinced that both
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women have blalogic fabe pomtive scrologic reactions for syphils, and
that pregnancy was not responsibde for the reagin in ther blood.

In spite of the undisputed ocourrence of biologic fabic pomtive tests,
every Instance of pomtive STS durmg pregnancy must be regarded as of
pomible serious mmport. Now that penicilin  available, it 1 perhape
wiscr to treat same cases of very quastiarable syphiln dunng pregnancy
than to mim treatng a true case. As will be shown later in the chapter
It i not eaential to treat afl pregnant women who have had previow
adequate antisyphilftic treatment, but the safest rule to follow B to treat
with penicillin if there » any question of a posibly acthve infectson during

pregnancy

Seroncgative syplilis In the pregnant woman—In former years when
blood tests for syplulls were conmderably less senstive than now reports
of syphilitic babies born of scronegative women were not infrequent.
Conrequently 1t was generlly believed that every woman with & hitory
of syphilis, regardless of past treatment and serologic status, should be
given antiiyphilite treatment dunng pregnancy Although this bellef Is
ovimoded, 1t is #till not safe to ignore a hrstory of syphiln in a seronega
tive pregnant woman. If the patient has had previow positive STS and
previous antisyphulitic treatment, decruon as to the necesnty for addre
tional treatment durmg pregnancy depends an when the previous treat
ment was admmistered and on the amount and kind of treatment. If the
pauent received good treatment for carly syphils within the previous
year and the STS became and remained negative, re treatment i un
necemary dunng pregnancy unfes relapse occur. To detect relapee,
STS must be made at no lesm than monthly intervals throughout pereg-
pancy I the patient was originally treated for Jate syplulis and subse
quently became seronegative, it Is unlikely that further treatment wall be
needed dunng pregnancy I treatment i withheld 1n seronegative cases
with a hustory of treated syphilss, repeated STS should be taken through-
out pregnancy Certamly 2 woman who has become seronegative and
has had previous normal pregnancta and normal children need not
recerve antayphilitic treatment dunng subsequent pregnancres. However
if there is any doubt In the mmd of the phymclan as to the actnaty of
the case, it 1 wier to give peruallm than to face the mk of a congenital
syphilitic 1nfant baing born.

Paternal trammismon of syphil—The spermatazoa of a syphilitic
father cannot transmit syphiln dircctly to the fetus. Syphils of the fetus
p always dened from an infection of the mother The quatlon octa-
wonally arisa whether or not to treat the pregnant wife of 2 syphil'tic



SYPHILIS AND PREGNANCY 267

hwhand, when the wife it scronegative and haw no history or mgms of
nphEu.Trammmechuunmmry pzmﬁdtxlthumomhly
5T8 remain neg } 4 y If the husband was recently
m{cuzdmdhadhndmuxlrdmommthhhmfcdumghapmgmncy
i would be safe xx & rule 10 withhold treatment from the wife untll &
definute disgnosis could be made. However now that penlclim s weadl
able, ¥ advae treating such o case without wating for signs of the mfec
tion to appear tbcpow'bﬂhyolin{c\:tmnmﬁidcmlygrmwmmm
the relatvely easy and safe with Ths & Lally
mdwontuwbomyhmtbccomchﬂcacdlntbchﬁmuuf
Pregnancy

PENICILLIN THERAPY OF SYPHILIN IN PREGNANCY

The ideal plan of antuyphiltic therapy in the pregnant woman, aa out

lined by Spener should include the followmg

1 Freedom from serions toxic effects

2. Prevention of the transmmoon of the dcase from mother to baby

3 Cure of the maternad syphifis

4 Cure of the congenital syphilitic child In utero in cases beyond the
sixteenth week of pregnancy when syphils may have already been
tranumdtted to the fetus

3 Adequate therapy bn  thort tme

Thas penuciliin best fulfifls these requireroents has been proved by the
reporty of the treatment of syphibtuc wotnen during pregnancy from
Tomerons centers, notably Johne Hoplime Hospetal, the Univermty of
Penurylvania Hoapstal, and Bellevue Hlospital

The table n Fig 66 abows the results obtamed in 172 pregnant women
treated in Bellevue Hospiial durmy die early yean of penicilim therapy
when gmaller toaxd doses of pencilin were wsed than kre now dvised,
Thox table was publahed by Speiser and his coworkens e June, 1547
bwoc of The fournal of ¥ ener of Diseace Informetion. We now have the
rewlts of pregnancies of 305 women treated for syphils durmg preg
mancy but a complete anabyabs of these coses has not jet beem made. 1
Can feport, however that 8 babicn wore born with congenital syphith, an
Incldence of 2.6 per cent. The incidence of late abortons, snfberthy
and necnatal deaths in the acrics wan lem than 10 per cent, tart comphese
nformation reyarding the cause of the vartow disastrom rexule was still
under nuestigation ar the time this chapter was wntten. Frem the
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began to muluply at a normal mte after the mother delivered, The
occurrence of relapaea subsequent to delrvery i another reason for gving
additonal peudllin therapy late in the course of pregnancy We have
not adapted thi palicy an our service, and I have no data regarding the
amount of additional treatment that ahould be given after the origmal
course of penleillin, but I believe that, following an eriginal treatment of
4 000 000 units of penicilln, onc or two myections of 600 000 units of
procaine penicillin G in oil and 2 per cent aluminum monostearate
dunng the last 4 weeks of pregnancy would protect both mother and
child, with rare exceptions.

Cure of the congential syphilitic child in utero.—There b no doubt
that pemclliin therapy of the mother during pregnancy = effecthe In
syphils which has already been cantracted by the fenn in utero Numer
om investgators have demonstrated that penicillin by transmitted through
the placents. The maforlty of pregnant women managed by w were
treated in the latter half of pregnancy Again referring to Fig 66 it will
be scen that 57 women were treated for dark ficld posttive carly syphilis
after the fourth manth of pregnancy and 14 of these were treated during
the lest 4 weels of pregnancy In addition, 23 patients were re-treated
for relapse or remnfection Iate 1n pregnancy It is inconceivable that the
fetus acaped mifection in a hugh percentage of thae cases of maternal
carly syphiln. Yet ouly 2 babies had congenital syphils at birth, and
they were born of mothers who relapsed after treatment and showed no
evidence of the relapee until after delivery Cases have been observed in
which X rays revealed bealmg bone lemans and the STS were postive,
and without additional postnatal therapy thae infant never developed
sgns of syphils and the STS became negatrve. Thus, there is good reason
to belicve that penscillin bas cured infections of the fetus in utero.

Adequate therapy in a short period.—Obvioudy pemcillin fulfills
the requirement of adequate therapy 1n a ahort penod better than any
previously known anthyphilitic treatment. Speber Wexler Asher and 1
reported the rerults of masove arscnotherapy of carly syphils dunng
pregnancy 1n a smail senes of 30 women treated in a 10-day period.
Good rosults were obtamed m a mmimum of 76.6 per cent, and pomibly
85 per cent, 1f a late abortion was not considered as caused by syphilix
In all, we treated 43 pregnant women with masuve arsenotherapy in a
perrod of 10 days and had | death from amenical encephalopathy after
which thi type of therapy was abandoned during pregnancy

Thu, the advent of penxcillin has been a great boon 1n the treatment
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dlyphﬂncunplhwdbyprcgnm Informcryunmcumm
1 drugs,

gast cth were very frequent
in pregnant women and many syphilic women received inadequate
treatment becavse of puch reactions. As prevownly noted, penucillm has
gven sutdactory results in at least 94 per cent of 305 vomen treated for
cither carly or late syphilis and, if sddonal therapy had been given
durmg the late months of pregnancy even better results would undoubt
edly have been obtained.

MANAGEAENT OF PREGNANT WOMEN WHO RECEIVED
ANTISYPHILITIC TREATMENT FRIOR TO FREGNANCY

In the great majonty of cases, pregnant women who have received
previous antwryphilitic treatment, considered to be adequate by the uynal
standard of therapy do not require additional treatment durmg preg-
mancy The fact has been well proved an our service, bat, when in donbt
about the status of a casc, it i better to give pemeilln during pregnancy
than to rm even a small msk of congenital syphths. Among the women
treated for carly syphills with pemdllin, en our acrvice, the rewits of
the pregnandla of 221 women who became pregnant subsequent to
therapy and were permutted to go untreated durmg pregnancy are now
known. Only 1 baby was born with congenttal syphilis In thy scries.
Tbeﬁng:[lﬂnrcoccumdlnlwonuuwhoh:dbccuﬁmcdfctuﬂy
syphilis 2 months befare she became pregnant. Her quantitative Kahn
et at the seventh manth of pregnancy wa 32 but she showed no
evidence of relapee. She was not scen agaln until ahe delivered, at which
e her quanutative Kahm test was 128 and she had dark 53d pantive
Jesaons, The occurrence of even | congenital child m 221 cases s sufficlent
Temon for bemg cantlous about advising agaimt treatment during preg-
nancy in previoualy treated patients who still have pasftive STS. If such
Pateents are obscrved regularly throughout pregnancy with quantitative
STS relapscs will be detected m most cases, and treatment can be given
In patents treated for eardy ayphiliz, within a few months before becom-
ing pregnant, contmnous cheervation thronghout p‘r\:gnmcybupcdjﬂy
important. In spite of the llent voruhs obtained by v fn previ

ﬂ'mcdwmznwhohadnomﬂ:yphﬂ:dcthcnpydmhgmhcqwm
pregmancy 1 am pot ready to advise agains further treatment of such
cases, crpecully sinee treatment with peniclliin » 0 cary and safe.
Syphilad of grest experi wro und dly justificd in pot treat
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ing previowmly treated scroposttive women during pregnancy but the
safat general rule to follow In pregnant scropomitive casas s to give
penicillin when there s any doubt as to acthnty of the infection.

TREATMENT SCHEDULES

Both carly and late syphila in pregnancy should be treated with a
munimum of 4 000 000 units of perucilin over & peniod of not lem than
12 days when aqueows solutios or POB are used. With procaine
penicillm G In oil and 2 per cent aluminum monostearate, the period of
therapy can be extended, if desired, by giving two or three Injections of
600,000 umts a week for 3 to 4 weeks,
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3 Bilateral symmetrical astecomyelits of the proxrmal mextal sspects
of the tibeae

4 Mulople ‘separapen of epiphysas with or wathout impaction m
bones which are pot rachitie” *

In spite of the diagnostic characteristics of oseous leslons 1n many cases
of congemutal syphiln, 1t is never wise to rely solely on roentgenograms of
the bones for the dugnoas. In all cases cvery possible factor must be
taken 1mto cormderation in making a diagnasls, When amocated with
poutive STS of the baby’s blood bone and cartilage lenons are wrually
due to syphills, unless some other cause of the bone change can be
proved.

The maost frequent syphilitic Jenon in the newbom child » esteo-
chondnts. In such cases the roentgenogram shows varying degrees of
destruction and increased densnity of bone, the sawtooth metaphyss bemg
ane of the most charactermstlc features. Osteochondrits i3 always amo-
cated with periosutis, which may or may not be apparent in the
roentgenogram as an elevated shadow on the surface of the bone. Nather
osteochondnts nor penostits in the newborn baby roults in senous
sequelae. By the eighth month of [ife, \ ray examunation of the bones
shows no trace of a previows osteachondntls or penostite. On the other
hand early kmons of the skull, the bones of the face, and the shafts of the
long bones may perast for months and may cawse 4 marked overproduc
tron of bone. Osteitrs of the tibras, frontal bones, maxillas, and mandibles
may produce overgrowth of bone which perusts for Lfe. Rarely a severe
type of ostatis of the phalanges (syphilitic dactylitis) develom during
the first 7 years of life. In many cases, howerver the early osscous kessom
of congemital syphiln heal without demonstrable sequelae.

Liver and splecn.—Enlargement of the Tiver and spleen b found very
{requently in congenital syphilis of the newbom child. The hepatospleno-
megalia o not diagnostic of congenital sy philis, av other conditiom may
cawse it. Icterus Is rarcly asmocsted with the hepautis of congenital
syphils, but edema may develop becawse of a lowered serum protem.
Hepate boufliaency in severe cases may be one of the factors caumng
neonatal deaths.

Meninger.— VMemngitss, with er without clinreal signs, hes occurred
1 from 40 to 50 per cent of babies bomn with congenital syphilis, The
disgnoais 5 made by spnal Aluld examunation. Early congerutal syphilitic

Mooar,J E Meder T stmani [ Syphefis 20d cd, Charles C. Themas, Pub-

Thher Spel sheld 10§43 p 484
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mvolvarrert of the central nervous system may be asymptomatie, or may
aune convaloons, siffness of (he neck, patitive Kemighs mgns, and
hydrocephaloe.

Eye—Rarely mths has been reported In jnfants with congenstal
sypliilis, and choroidits 5 ako s2id to bave occurred during the carly
period of Infection. Az a rule, however chordoretinetls i a late rather than
an ewsty mandetation of congenital syphiln.

DIAGN\OSIS OF CONGENITAL SYPHILIS I\ TIIE
NEWBORN

When aldn or mucous-membrane leslons are present, the diagmosds
of congenital syphils can easily be made by dark field eamination, 1f 2
dark-field microscope b not available, the proence of cutaness or
Dnscous ) Teslons dated with postive STS of the tabyy
Hood suffice to establuh the diagoosis.
ln!henhmc:olcﬂnhldgmdrypbﬁl,ldhpod;dw
lyphibamotbemaﬂ:inthencwbu-nd:ﬂd:o!dynndnbuhdpuﬂ.
thee blood tests for syphifia,
Reagin from the mother's blood is frequently trarwmitted 1o the ehilg
while ln utero, with the result that positive STS may be found fy an
uninfected beby at burth. A healthy baby thould not be duagovd g
lyphﬂnkcunlcmzth’I‘Smpanm3mthnﬁernhonhc%
memmmﬂgmmtdmgtmluhbuwnhm
Powely tranmitted from the mother the quanttative mﬂ,”.
Progremne fall in titers,
ncmnmmdm.gln[mmtbcmba’lbbodmﬂnhqu”,”
uitbcnmpcrplmngprdicmmtyphirn.hm(m'h’
mother may have large amounts of reagin in ber blood !n:
mitting it to the balyy while in otbers reagin & unquestomaty 4, 1o
nnucdtothcbabyfmmdmmtamlbiood.&nmm‘ 1
mother with quantutatve Kaho teats of 64 or mare, may gy 1" 2
myphmﬂcb-hywbohmwrynmﬂ-mxmudmgiuhhu’:“
birth another mother with relatively low quantitative Ky, L
have a nonsyphifith. baby with higher habn tites than ¢y g b""’
the mother with » large amount of reapn Thcrm.],"?b‘:""‘
tfrp:udahohmmh-,o[mmiqpmbahkduthmuﬁb di.
may have acquired syphils in utero and have been cyemy }l faby
et of the mother dunag her progoancy But we e | 7 I treat
wummmucd[zwnnubermlmi?ﬁ"hmu’ lr"‘ﬂ
:1
treatment was ghen during pregoancy S, b,’y’ﬂ"
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seronegative spontancownly within 3 months after birth. Pomibly the
transrussion of reagin from the mother to fetus depends to some extent
on the permeability of placental vemels, which vanes m different jndi-
viduals dunng pregnancy Other factors may well infloence the trans-
muon of substances from the maternal blood to the fetus, A study of this
problem 13 now being made at Bellevoe Hospital by Spener and Ran

In past years congenital syphilis has been missed because of the fallure
to take blood for STS from the baby but it & also true that healthy
nonsyphilitic babies have been mudiagnosed as syphilitic because of the
fallure to recogneze that pamtive STS m the baby were due to the pasave
transfer of reagin from the mother Before making the dlagnous of con-
genital syphils 1o the newborn child, in the absence of syphilric lexrors,
1t 3 umperative that every factor be taken into commderanon especlally
the maternal history Where the only positive finding in the infant i
positive STY, there » no harm in delaying treatment for a 3-month
period to determine whether or not the reagin b due to pasdve tranafer
from the mother Cures of asymplomatic syphils of bables can be
obtained by starting treatment during the fourth month of Life in as bigh
a percentage of cases a3 when treatment bs started during the first weeks,
although it may mke a Jonger time for the blood to become seroacgative
when treatment is delayed for 3 months,

Cord blood STS.—Unlem taken with great care, cord blood I Jews
satnsfactory far STS than hlood withdrawn from the baby during the finst
week after binh. Frequently mmples of cord blood are hemolyred, and
the blood 1 contanunated with tisue cells and fluid from the cord. Some
times the maternal blood which has flowed over the cord becomes mixed
with the cord blood. When cord blood b carefully taken and tested, how-
ever the STS should gve the same results &5 on blood withdrawn from
the baby s vein at burth,

LATE MANIFESTATIONS OF CONGENITAL $YPHILIS

The course of congenital syphils after infancy Is In mest respects
mmilar to that of yyphils acquired after brth. There are, however cer
tatn unique features about the late manifestations of congenital syphilh
that are due to developmental changes which take place dunng infancy
The first umque chamcterntic of congerutal syphils b the immunity of
the cardioviscular system to syphilivc Inflammation. I have never sce
cudm-ucuhrlvphm:lnncongmmlty'phﬂmchhmtbcmm—
ported in the Lteracure, but well-d d evidence of eard:
:yphﬂhinpm\tdcongmualqphiﬁdahamdnumym\:nm,mc
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devdoping aorta in the infant rensts the syphilitic infection and acquires
A pmanent lmmunity to future syphilitfc fnflammation,

Intertitfal keraith—Unfortunately the umque featores of con-
gemta] syphills do not end with the protection of the cardiovascular
sysiem. For unknown rexsons, a syphilltic infectwon doring infancy makey
we mdrvidoals peculiarly msceptite to & later wmvolvement of the
cornca. As noted 1o the secton on Intersnitial keratits In Chap. 11 the
pathogenais of this ph n unk Probably the syphiliac
Ifectson durmg mfancy causes somc obscure developmental change in
the comea which makes 1t Hable to vascularzation from a vanety of
camay later m hie, On our service, Interstitial keratitis has been observed
in congemtal syphilitics from 9 to 31 yean of age. Pediatnaans have
Teported bt in children at any time after infancy The coarse and treat
ment of the disease were described fn Chap. 11

Blateral hydrarthross (Chrton' jolnts) —A bilateral hydrops of
the paints, especrally of the knees, was described by Clutton 1n 1886 x
at of the unigue mandestattons of congenital syphilis. The condition s
camed by a syphilitic syrroviths and ja not amociated with booe or cartl-
bge involvement. It is palnbess, but the jounts are swollen becawse of
the fluld, The hydrops responds readily to antisyphilitic treatment. A
destructrve type of polyarthrits m late cangenital syphilis was described
by both van Gres and Fourmer but cases of this kind kave rarely been
reparted in thn country

Late congenital nevrosyphills.—Late congenital syphiln of the central
Dervons systemn Is similar to thet of scquoed syphils and presents no
unique features. The diagnods depends on spinal-Aluld examipations.
Syphilitic Involvement of the central nervous system may be present for
Yan before signs and symptoms develop. Any of the chmeal syndromes
dacribed fn Chap. 13 may develop. Meningith or meningovascular
nPhilis may cawse cighth-nerve deafniem fn children, Eighthenerve deaf
Dem In congenttal syphilitic children was observed falrly frequently dur-
halb:lntccntnry today it o relatively rare. The signs and symptoms
of genersl pareds in congenital syphilities may occur at any time after
the fifth year of [ife, but fuvenile general parcas & rarely diagnosed untl
Lh‘—‘ttm.lm‘llh;vtllﬂ::evt:r-\t:n.m:ao!gt:::u:r.\]]n.rt:'nincm:t\(;u).\'u!
syphiflnties during their Jate twentses.

Gunimas and gummatons infllirations.—~Congenttal syphills provides
B0 protechon agaimst the develop of and g
mfAammations st aoy time after the fint 2 years of life, The Inflammatory
reactions are slmilar to those described fn late acquired syphils. The
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meldence of such lenons In Jate congemtal syphilis is elmilar to that of
acquired syphilix

STIGMATA OF CONGENITAL SYPHILIS

The stigmata of congemital syphiln observed 1n children and adults are
due to scars of early lesams and to developmental changes caused by the
carly infection,

Frontal boses.—Syphilitic imvolvement of the frontal bones of the
skull dunng mfancy may cause a compensatory overgrowth of bone
reflected m a bulgmg of the forchead, or more frequently m a bulging of
the upper balf of the frontal bones. This condition is known as frontal
bosies, and 1t i1 one of the most frequent of cangenital syphilitic stigmata.
Frontal bosses, bowever are not dugnastic of congenital syphile. At most
they are suggeshve  thewr presence may give suppart to the diagnosts of
congenital syphilis when asociated with other cvidences of the disense

Facies—Early syphiltic Invelvement of the bones of the head may
produce changes caunng farly characterhtic facres. Destructive processes
in the nasal bopes may cause a breakdown of the brnidge of the nose or
may prevent the bridge from developlng naemally The resltant
deformuty is known as mddle nate, The saddle nase of congenital
syphils }s wually amodated with an overgrowth of the frontal banes,
maxillas, and mandibles, giving a characterstic facinl appearance.

Rhagndes.—Aa previowsly noted, the cary cutancous Jemons of con-
gerutal syphilis may be destructlve. Eczematous, fisured lemons about
the mouth, oftentumes extending to the cheeks and chin, heal with Tinear
scars known as rhagades. Similar scars are oceastanally scen about the
anur. Rhagades are mirequently seen now but they constitute a char
acterstic sgma of congenrtal syphils when prosent.

Dental dystrophses.—The development of the permanent tecth may
be 1mpatred by a syphilitic infection durmg the eary weeks of Lfe. The
first teeth escape the effects of the infectron, but the tooth buds of the
permanent teeth may be injured. The buds of the incsors and sixth-year
molars are in an active stage of development at birth or durmg the first
weeks of life. As a result, they are the mot likely to be fmvolved by the
syphiliic mfectron. But mot of the permanent tecth may suffer in some
cases. The enamel of the tecth b poor and the teeth may be badly
formed oftenumes they are spaced far apart. The teeth decay easlly
and may have to be pulled durmg the second or third decade of fife.
Poorly formed, widely spaced, and casily decayed teeth arc sugpative
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but pot disgnastic of congenital syphils. The characterstic congenrtal
syphilitic atigma occurs In the Inchors, which are rounded and peg
shaped, and have a notch in the middle of the biting surface (Hutchin-
son s teeth)
Saber shin.—Farly congenital syphilitic osteits may canse 2 bowing
of the shafts of the tibuas wiich & followed by an overgrosth of bone,
grving 2 bulky saber-shaped shin Saber shins are not diagnostic of con-
genutal syphilm, but they are ode of the defimte stigmata of the discase.
Ealargement or thickenmg of the inner thirds of the davicles cawed by
growth of bone following a ital syphilitc csteitis of the
clavicdas 13 abo bsted among the stigmata of congenltal syphile

THIRD-GENERATION SYPHILIS
By adult Efe, congenital syphiln Is rarely infectiom, even scanlly
Women with congenstal syphulls osually do not transmut the mfection to
the fetus dunmg pregnancy bat they may do s0 occanonally We have
scveral well-documented caser of thurd-generaton congental syphils in
our records at Bellevue Hospstal.

DIAGNQSIS OF LATF CONGENTTAL SYPHILIS

Thbe stigmata of congenital syphills aid in making the diagnons, but
oftentimes no stigma m present In patients who were Infected m atero.
T have cheerved numerows cases of severe symptomanc neurosyphilis
congenital syphilibes who bad no stgmata of the discase. The most
mnportant factor in the diagnoss of late congenutal syphils i & good
hlllrtyh}ducﬂnznmplcmfamﬂyhhtm-y Reports of the STS of every
member of the family should be obtainead when congenital syphils b
fuspected. The investigation of the family In such cases has frequently
bhad frostful results 1n case finding,

In same cases of late latent syphills, & passible congenital origin of the
Infection can neither be ruled out nor proved. From the paint of view of
the medical aspects of the discasc, late latent congenttal syphils & no
more to be feared than late latent acquired syphills, and It requires no
more treatment than the latter The STS titers of congenltal syphilitics
over 12 years of age, seen on our serviee, have vaned from 0 to over
2000 There has been no relatiomhip between the beight of the titer
and the severity of the dmwease. I have no accurate Informatian as to the
frequency with which congenital syphilitics become scronegative spoo-
tancomly Symptomatic congemtal syphiks of patients with negative STS
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15 very rare I have observed 1t only in cases of tabes domalis. As a rule,
scropentive adults with congenltal syphils will remain seropositive for
many yeam alter trextment, if not for ther lifetume,

TREATMENT OF INFANTILE CONGENITAL SYTHILIS

Excellent results have been obtamned with peniallin in the treatment of
congemtal syphilitic nfants, The reports of a co-operative study headed
by Platou, compriung five chnies (Tulane, Johns Hopkins, Univernty
of Penrwylvanta, Emory Univernity and the University of Texas) show
that, even 1n relatively small doses, penrcilin has been very effective m
the treatment of 257 infants with congenital ayphils, The total doses of
penkcillin used 1n the treatment of these cases vaned from 20000 to
150 000 units per kilogram. Sodium penicithn 1 aqueows solution was
wed, and individual injections were given every 3 hours for periods vary
g from 74 to 15 days The repart of the co-operative group in
January 1947 stated that 73 per cent of 252 patients had had satisfac
tory resulis {ollowing a mngle courte of pemcillin, 17.9 per cent were still
undetermined, and only 9 1 per cent were conmdered unsathfactory The
unsatifactory results included 5 deaths which occurred within 14 days
after pemcilin treatment was started. Clinical and serologic relapses
occurred in only 6 casey (2 4 per cent) The relapses were noted as carly
a3 3 months and a Jate as 11 months after treatment. The authors con
cluded that young syphikuc mifants should recehe a total dosage of at
least 100 000 unuts of penrcillin per kilogram, over & perlod of 12 to 15
days, and that individual injections of aqueows solutions should be given
every 3 hourn,

The occurrence of less than 3 per cent relapses following penlaillin
therapy of infantile congenrtal syphihs 8 much less than that following

treatment of early syphils in adults It is impomible to prove
that the maried dufference o due solely to remfections among the adults,
but I am Increanngly of the opimon that reinfections explain the higher
relapse incrdence in adults. Pomibly the growing infant develops a greater
resstance to the T palhidam than the adult, but the evidence for tha
hypothan n not very comunang The madence of peonatal deaths
amang syphihitic infants was muck higher when antsyphilitic treatment
conssted of bmuth and arsemicals, partly because of the difficulty of
treatment. Babrs with clmical mapifotatiors of congenital syphils
should recenve penucillin at once. Delay m duch cases may be fatal

T fredulex—If aqueots sol of penicillin are weed, 2
muumum total dote of 100,000 units per kilogram should be glven over
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w period of at least 12 days wath individual injections cvary 3 honm.
From present indicatlons, procaine penicilm G in ol and auminum
monostearate provides an even more ideal therapy for early congemital
syphills than do aqueous solutons. It s pomthle that injectsons of 150 000
to 300 000 units of procame penicilin G in oil and aluminum mono-
staarate at mtervals of 4 or 5 days for three mjectons will gave as good
rautts as Infectons of agueous solutions every 3 houn for 15 days.
The Pedntria Service at Bellevue Hospatal recently adopted such a
schedule for study purposes. Should the results be satisfactory the treat
mett of cangental syphils becomes relatively casy

TREATMENT OF LATE. CONGENTTAL SYPHILIS

The treatment of late congenital syphils 1 the tame, = that of ate
acquired syphilix. In children, the dosage of penicillm should be adjusted
to waght.
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CHAFTER 16

THE PUBLIC HEALTH
ASPECTS OF SYPHILIS

Syrimurs mearured by any stundard # a major public health problem.
It leads many discases and 13 outranked by few in terms of prevalence,
disabling or fatsl cansequences (if untreated) and economic cost.

The human cost of this controllable discase b suggested by the thoo
nnds of deaths reported annually from syphils, the thousands of persons
who are panalyzed or confined to mental imstitutions, and the thousands
of children born with congenstal syphili. Syphils jn 1945 caused more
deaths thap the combined totaks for pollomyclits, rheumatic fever
malaris, diphthena, cerebirospmal menmgits, typhoid and paratyphold,
whoopmg cough, scarlet fever pellagra, alesholsm and dysentery The
reported death total for syphils was more than 14 000

The material loss Is hinted at in estumates that it costs $11 000 000 a
year to support syphilitics m mental hospltals * and $+ 000,000 a year
to support the syphilitic blind.t Bigger material costs arc suggested by
Iskrant’s estrmate that the lom of income from paress alone is more than
$112000000 annually and Riccs estimate that the annual lom of
income from syphiliie blindness 13 $6 000 000

Yet many people with syphils do not scek diagnoss and treatment
when they first get the disease, because of Ignorance, indlfference, fear
o lack of money They coatinue to spread the germ at thi carly stage
when 1t b most mfectious and when treatment b most cffecthve. Any
program for controlling svphils must bring these people to phymcians
who can diagnose and treat them It mum include clinics, laboratones,
drugy, equipment, and trained personnel for those patients who cannot
obtain private medical attention. It must cucourage athert to go to their

I xaawr Aimet P “The Eronomic Cont of Parerls In the US  (caleulated
for 1940) 7 Vew Du I form 26 173183 1243

1 Q. E "Cot and Lon from Syphiline Bliodnes n the US, (cakmulited for
1938) J Ven Dis ] form 20 91 1933,

78
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povate physiciaps. It mug include research m treatment and dmg
noads,

The task of syphills contrpl—hringmg papent and doctor together
3 500n a3 possible—&s gmple in theory difficult In practice, It bs & fob
which requires the co-operation of the health departments and private
pyncans, All Jevels of government bave joumed in a program to direct
thy co-operative attack on venerea! drsease.

NATIONAL FROGRAM FOR VENEREAL-DISEASE
CONTROL

The national program for the control of vencreal disease 1 based om
ledena] legslanon desgned to amst state and Jocal health autharities xnd
prvate phyncans m controlling syphilis as well a3 the other venereal
dicases, Activines are sbared by all three levds of govemnment. The
fedenal guvernment, through the United States Public Health Service,
bandles much of the research. It asisty the states and local governments
through financlal grant-in-a:d, medical conmultants and other tramed
Penomncl, professonal and public education and demamstrabons of
cootrol methods. The actual job of dugnoss and treatment & in the
hm&ufthemzcmdhalguvmmammdwnmphmd.m.

mmnmalpmgnmhmhuthcmulmu&lcxpmdh:mo!dmg
$30,000,000 of poblic funds, alightly more than hall of which i con
trilnted by the federal government. In addition, many local governmenty
bave spemal vencreal-discase programs finaneed ont of thar own treas-
o and by private fands More than kalf of the federal funds, ar abaut
$3,000 000 a year are divided among the states on the bass of populs
ton, fnancal need, and the extent of vencreal dbease. Another third
of the federal moncy fs asigned to states for spechal treatment ccnten
hmnmdan.pmtfmmamb,dcmoﬁrsﬂmuﬂumm&
ldmh]kn-._d.n'.ndmgpﬁa.

Extentive roscarch activites are conducted by the Venercal Disegee
Divion of the Public Health Service at jts rescarch laboratores and o
Cooperative studics with univeouties, foundationt, and other agencie,
These sudies Include antibsotios, biochemistry expermeng) ryphiln,
%mmdawmmdmkmhm
Case finding methods ako 1 condocted by the Publle Healy Service m
wmwmtcnndbﬁlhnkb

w]mmmmmywdmw&wm
the mates through the adminetraive headquarten gff yng personad!



290 SYPHILIS ITS COURSE AND MANAGEMENT

of the Venereal Discase diviion statloned In the datrict offices of the
Unrted States Public Health Service. Direct amistance also Is provided by
specially tramed medical officers, publxc health nurses, and admmisira-
tive specualists who are asngned to wark in areas of particular need under
the supervition of the local health officers.

State and local governments, in their front-line battle against venereal
discase, are concerned particularly with case finding, which f the bash
of control, and with operation of diagnostic and treatment facilities. To
this end, approxmmatcly 3 000 local out patient chnia and 60 ramd
treatment centers for dugnons and treatment are maintained by state
and local health departments throughout the United States. Health
departinenty abo have laboratones for help in dlagnosis and case man-
agement, cducators for programs of pablic information, contact vest-
gutors for locatmg hidden cascs, and divers other facilities and personncl
m therr fight against syphills.

During 1947 local health departments used this machinery to examine
almost 2000000 persors for venercal discase. Of thx group, about
110 000 were found to have previoudy undisgnased early syphils, and
about 50 000 were diagnosed a3 having late staga of the dsease. About
142,000 cases of syphilis were admutted to public in-patient care facilives
for syphilis treatment. Of these cases, 60 per cent were refesred by Jocal
pubhcchnuuanw’hboutpnortrnlmanOthaimcnmeﬂ
had pr dy reccived inad out patent treatment. Many were
rdmcdbypﬂmcp!nﬂmm.mdmhmwmtmlbcnpidmnmm
centers on their own imtlatve.

SYPHILIS LEGISLATION
The natonal syphils control program » based not only on federal
legnlatton but abo on state and local laws enacted In recognitlon of the
public health aspects of syphilis and other vencreal docases. While these
state laws vary they genenally Inchnde
1 Morbidity reporting laws, requirlng all cases of venercal discnse
to be reported to some central agency
2. Pro for pubary lon of penons suspected of
having sy philis
3 Provinons for compubsory examination of couplks prior to mar
nage, and of pregnant women
4 Requb for tesing appl for certam j:
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5 Provadons for olaton of Infectious venercal-dbease cases, or
nfegurrding them dunng treatment to prevent infection of others

6 Prohitions against adverthing cures, treatment by other than
Ecersed phymcians, ar the sale of remedies without preserptions
from regustered phymclans

Morbidity repartmg of venereal discases b fundamental in the control
of syphilis. It s dasigned to provide state health offichals with Information
on which to basc thar comtrol actvitia. Morbldity reports not only
provide 2 system for asurmg proper eare of the Individual bat abo pro-
vide the bam for directing the activitles and measunng the accomplnh-
ment of the syphills coutrol program.

The liws m many states require that persons reasonably smpected of
bemg exposed to & venereal dieasc accept exammation so that, if infected,
they may be placed under treatment for the protectron of others.

Many states alao have premarital and prenatal blood-testing laws.
The premarstal laws establahed in 37 of the 48 states provide for the
blood testing or clinkeal examination, or both, of persoos contemplatmg
marnage. Examinatdon for syphilis at the time acts to reduce the trans-
mmon of syphilis in marnage and can serve a3 an occanon for giving
sound vencreal-disease educational nformation, The premartal laws,
coupled with requured serologic testing for syphilis of pregnant women
b1 30 states, acts 23 2 guard againet the transmsncn of syphilis to the
unborn child.

Bome areas require the testing of Individuaks proe to their employment
M certan occupatiors. A very Important part of any required syphilia
e#mg program, ande from the discovery of cases, is the education of the
pablic aboat yphilis.

Onpe state, Alabarna, has a Iaw that “all pemaama between the ages of
14 and 50 rending or lving In the State of Alsbama shall have their
blood exsrmmed for syphilin”

The laws {n most statea require that persors infected with syphifis in
& communicable stage mccept treatment, which b provided at puble
xpeme far those unable to afford payment w private physiaans. If treat
ment s niot accepted by persoos fp the infectious stage of syphiln, they
mxy be removed by the State Board of Health to a hospital or other
facilities for treatment, or for olation untll, in the opinicn of the health
officer they are no langer infectiouws.

1f persona with Infectious syphilis fal to continue with the authorszed



292 SYPHILIS ITS COURSE AND MANAGEMENT

course of treatment, or condact themselves in 2 manner which will exposc
other persons to the disease, they may upen the complunt of the phys-
can be invesngated by the health department and commtted to a
hospital or instituton of necessary

Most state public health laws prohibit the treatment of syphilis by
other than heensed physictans and prohitut the publication of advertie
ments for the treatment of venereal diseases. They abo prohibit the sale
of drugs, medianes, or remredies for the treatment of syphilis except upan
prescription of a physecian,

Generally speaking, 1t w not considered necemary or adviable to use
laws 23 & means for camrying out control measures unless infectious it
viduals refise to co-operate. The legal implcatom, the fines, and
penalties he 1 the background of well-reasoned, established practices
commenly accepted as workable schemes for obtaming voluntary co-
operatsan m syphils control

CASE FINDING FROCEDURLS

All cfforts to control syphilis depend  of course, upon finding individ-
uals who have the disease 80 they can be treated. The remarkable recent
developments of syphilotherapy are of no avail unlem they can be applied
to thase who nced treatrment.

Three major methods are wed to find syphils cases. They include
(1) contact investigation, which means traang the dsexse from onc
pcon who has 1t to others with whom he has had intimate comtact
(2) public education of special groups or the general public and (3)
screening or routne examunations, under wiuch groups of people are
examined regardlem of whether or not they are swpected of having
syphilis. Each method has speaal usefulnes, but succemful control of
syphils generally mvolves the we of all three,

Contact investigations.—Under the term contact investigation arc
Incladed all the acuvines imvalved m the proces of (1) obtaining from
cach infectious case of syphilis the names or other identificatron of all
poxible sources of the infection and all indnrdush who mught have been
mfected by the patent prior to treatment, and (2) finding these persons
and induang them to undergo exarunation and, if necemary treat
ment.

Theoretically the investigation of persons known to have been scxnal
partners of a syphiliuc lndividual dunng the peniod of ho infectioumos
and possible Incubation perrod offers the most direct and profitable of
all cxse finding techmquer. But In practice there are dbadvantages as
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well 21 advantages m thr method, although it has specal potentialities
which cammot be realmed through the other techniques.

The difficolticy in cootact investigation arme from several sourcen. First
there b the nature of the dwease jtelf, involving as it doa highly
fidental social rel hipe Then there w the added difficalty of
finding § | with soflicient akill and wmd ding to p de the
Tatent to talk about his contact. With regard ta the latter there f not
only the problem of dealing with the reluctance of the nfected person,
there In also the need for skill m ellatmg half {orgotien nformation from
the patient which may provide the cluc leading to a succesful scarch for
othens with the diweasc.

It kas long been recogmuzed that the arca where the least effizent
contact investigatian work has been done was among the contacts of
Pty under treatment m private practice. Thw constitutes & very
promiving field for intensive case finding

The private physiclan 13 1 a most strategic spot to asust In thn epl-
demidlogic attack on syphils, In the patient phymcian relatsomship, that
Tapport which the bealth department nterviewer must stTuggic to attan
B crally established easlly A frank matement of the problem by the
Physician, with a request for the patient s co-operation, should resalt in
 satiefactory contact mterview Tha ls not to minunkze the problem, but
it b believed that the succem achneved by bealth-department chnses can
be duplleated or bettered 1 the office of the private physican

The process of contact lnvestigation Is not, of course, completed with
the naming of contacts by the miected person. These contacts rust be
Jocated, examined, and placed under treatment If that froves to be neces-
fary The human memary bang what it m, and the popalation of the
Coautry being as mobile as it &, pot all contacts arc located. A good
beahh department, with intensive effort, can asually locate between 60
and 70 per cent of the contacts reported to it for investgatian.

The problem of locatng and examining contacss s one wich calls
for the closst co-operaton between the private phynclan and the Jocal
heakth department. The patient himself may be able to arrange for the
cxamination of some of his contacts. The private phyuzaan may be able
10 armange o grt in touch with other contacts for the necemary physical
Sammaton. But there will always be certaun instances, auch as contacts
out of the physiclan s § ilate ¢ ity or 30 poorly identified that
investigation through such places #v haw and taverms may be neceaary in
which the services of the henlth depaitment are essential in locaung the
contact. Such serviees are always avallabie Lo the phyrician. A telepbone
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call or a written report to the health department will resalt m a careful
and dmcrect Investigation,

There will, of course, be & continuing interest in the techniques and
methods of contact intervicwing and locating And although local needs
and conditions must deterrmine the methods used, one of the greatat
present necds b practicable procedures by which the experience of one
locality In the use of & particular method will be made available to other
areas. In ths way the expemive procem of trial and error In separate
localittes may be avoded. Improvements 1 contact mvestigation will,
perforee, be slow and gradual, and as efficlency Increases jt will become
ever more difficult to show new gamns. But the pomt of diminishing
returns has certanly not yet been reached, and every pomible means of
mprovement must still be explored.

Public educatlon.—Public education, the second of the three methods
of case finding ks a broad term which covers several kinds of zctivity It
ncludes the planned use of mas Informational media such as daily news-
papens, rudio broadcasts, leaflets, motion prctures, posters, and exhibits
for providmg the general population or large special groups with facts
about svphillt. Dicusvon meetings, speeches before small groups, confer
cneey, and nmilar devices for reachmg smaller selected groups are ako
commonly ased,

Aggrowve public education programs have long been used by local
state, and national health agencks to promote many of the objectives of
venereal-disease control. Formerly information leading to improved case
finding was merely part of a larger program desgred to inform the
publsc on such matters as case holding, legnlatron, appropriations, social
hygiene, and amilar toplex. It is only in recent years that the technques
and media of mam publiaty bave been wsed deliberately and specifically
{for promoting syphilis case finding This speaal use has taken two major
directioms (1) publicity desgned to inform the public about case finding
projects and to motivate individuals to co-operate 1n screen ©caminations
and (2) publiaty to acquaint large numbers of Individuals with the
symptoms of 1enereal discase, mode of trammimion dangers when
untreated, and the procedure to fallow In obtuning diagnosts and treat
orent.

In the United States the finst largescale we of publicnty to Induce
people to procure blood tests for syphils was during VWorld War 1
Followmng the war little was done until the thurties. Tn 1931 publicity for
thu purpae was ned in connection with the Rosemwald demonstrations
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which sought to determine the prevalence of syphils amang Negroes 1n
five southern rural countien,

Intenarve publicity campaigns urging the people to get blood tests were
conducted by the Chicago Health Department int 1936 and 1939 During
World War 11 numerous Jocal informational program, which mduded
appab for voluntary submmsion to blood testy, were canducted by local
health departments with state and federal ammtance.

In 1945 the New Orleans Board of Health with active participation
by state and federal governments, conducted a public infarmation eam
Paign of ahort daration and great intenmty the major purpose of which
W 1o encourage persons with symptoms of gonorrhes to seck diagnoes
and petcillm treatment from private physeiams or poblic clinfes. Dunng
the 45-day campasgn rpproximately 4 000 cases of gonarrhea were found
and trexted. This number was more than would have been reported in
that city daring 2 yeas under normal operating conditont. The New
Orleans publiaty dnve has been followed by almilar fntensive, effective
public educational campargns in many atles and eounties In all parts of
the coumtry

cxxminations.—The third method of locating syphilis cxaes
B the use of screening exanunations by which large groups of people are
exammed for syphilis regardless of whether or not the daesse i suspected
in any of them. In some statex, for jnstance, all pregnant women are
required by law to have such examinabans (nm.mymtuprmnnnl
alminniommr:qulrcd and arc quired as

2 employment, or on admmdon to b E

Omnfthnmmruccmfulu:mlngdcvicuhnbcmmmccdon
with the educational programs described above, where whole communi
tes were ged to mndergo Ination for venereal dicase.

The carlest groups subjected to screen Inations were persons
being admitted to hospitals, Industrial workers, and certain categoriaa of
domestic or service worker Other cutstanding cxamples of screen exam
fnation are the blood tests required of Sckective Service regntrants prior
to induction, and the legally required testing of an entire population
wathin certain age groups as currently required in Alabama,

The screening examinaton s & svphlilis casefinding technique to pre
vent the spread of syphilis hns recelved constdernhle enuam. In arcas
having & low-prevaknce rate, great numben of individuab must be
examined in order to find a relatncly small number of infectiorr cases
Even In high-prevalence groups, the percentage of carly cascs found,
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apecnlly thate m the open-lenon stage, has been relatively Jow The
magonty of infections found by tha method have already reached the
latent or latc stages many of them are already known to the health
authontres, and many have already recedved treatment. Also, 1t has been
clamed that the examination grves individuals a false sensc of secunty
as they might become infected after examination and do nothing about it.

The difficulties and cost of screcning examinations m finding cases of
primary and secondary syphils might seem to render this method
undesirable for public kealth application. However comideration of all
the purpases of case finding by whatever method, discloses the value of
this technique. It must not be forgotten that, cven after syphils has
become latent, it may occasonally be infections and » thus of potential
danger as a source of infection to others. Since the fetus may be infected,
regardlem of the stage of syphiln in the mother screening examinations
whsch discover syphiln In pregnant women are very valuable. And even
the discovery of late latent cases is worth while in that treatment will
wunlly prevent the late crippling cffects of syphilh.

EVALUATION OF CASE-FINDING TECHNIQUES

It would perhaps be appropriate to end this dbcimion of case finding
with an analyns of the methods described. In a group of dinfes where
tabulatrons on “reason for coming to the clinic” are available, approxi-
mately two-thirds of the pnmary and sccondary cases dizgnosed came to
the clinics of thewr own accord.” Contact investigation accounted for
approumately one-quarter of the cases, and the remainlng cases came In
because of screen tasting court cases, and the like.

The dutnbutian of cases brought in by the three methods reflects
varymg rates of total and early syphils prevalence, dilfenng degrees of
recepuvenes to education in the infected population and varying om-
phasis on each of the three methods, ay well as the relative efliciency of
the three techniques. While present evaluations of the respecuve ments
of the different methods of case finding do not mdicate what the distribu-
tron of emphass ahould be in relation to local conditions and needs, it s
felt that none of these methods, wsed sngly grves maximum cffickency
in any area.

Of more concern to the health officer than the eases comung in for
specific reasons are the thousands of cases of acquired syphils which are
pot diagnased and treated while in the early infections stages. It B
atumated that during the period from July 1947 through June, 1948,



PUBLIQ HEALTH ASPECTS 297

atleast 185 000 cases of syphilis were acquired by dlviluns In continental
United States, If the “reason for comung to the chinic” could be general-
bred for the entire country the followlng amumptions might be made
regarding the fate of all carly syphilis cascs acquured durmg the year
ending m June, 1948

Number Per cent

Cases of syphilis scquired 185,000 1000
Early syphils ot in open leslon stage 99,000 536
Camne to treatment 1n open-ledon smge 86,000 164
—becanse of own Imtiatire 35,200 298
—beesum of contact Lavestigation 20,600 111
—far other reasons 10,200 55

Thus, at best, approximatcly 30 per cent of acquired cases came to
dugnods of thar own accord dunng the primary and sccondary stage,
11 per cent came because of contact mvestigation, and at least 54 per
cent falled to be diagnosed during the open koion stage. This failure to
Tagnose early syphils at the earbest pomible tume m the challenge of
#yphilis cantrol. Facilities, drugs, and the knowledge to diagnose and treat
fyphilis are available, but not enough carly cases are bemg found and
treated. Iy more intemive contact investygation the answer or should
more time and effort be given to public informaton? Probably health
officers and private phynclans will continue to use all of the weapans at
thar d. Recent mpr in contact-mvestigation techmugues
and research into the blocks and remstances which keep miected persoms
from commg to diagnosis hold promuse. Improvement of educational
Incthody offers hope that an cver increasing proportion of cascs may
Come to treatrent volimtarily in the early stages. The proporton of cases
Teported in the prmary and sccondary stages is mereasng continuouly
Al this 1 encouraging because, i the problem of improved caae finding
B not salved, substantally better cootrol of the disemse cannct be
apetted,

CASE HOLDING
The modern penicillin treatment of syphifis which ean be
h..hmtl,amdhuhrsﬁydknmncdtheoldpmhkmofug
In the days when treatment required regular weekly vhies to a phymerypn
for 18 months, one of the major problems was to kecp the patient under
Cnndnlmuulemth!nwpdtﬂno‘M.dnmmdmdmn
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completed mimmum protective trestment. Health department invesh-
gators had t0 spend a major part of their time tracing lapsed patrents
and brngmg them back to treatment,

With modem therapy a different, though less thme-consuming problem
of caie halding exista. Although 1t Is 1o longer a major dufficulty to com-
plete the treatment of patients, it & necemary to have them retorn at
regular intervaly for postireatment observation to guard against relapses.
Thus, the follow up of treated patients now becomes an mportant phase
of the public health control cflort.

Methods of case bolding —The finst requirement m the follow-up of
treated patients s to obtam their intelligent co-operation. Unless patients
understand somethmg about the nature of their discase, the posibility of
relapse and reinfection, and the importance of repeated examinations,
intelligent co-operation cannot be expected. Furthermore, patrents must
feel that the physicans and clinic pertonnd are definitely mterested m
their welfare, The atttude of cmnlc stalls—physiciana, nurses, cleris, and
investigaton—u of the greatest importance in case holding All persormel
engaged 1n the control of syphulis should be free from prejudice regarding
the dmsease yet they must undertand the semse of guilt and many mb-
conceptions which others may have about venereal infections. In all cuses
the patient must be sure that miormation given to the interviewer will
be treated confidentially Only thase who approach syphils 1n & matter-of
fact way without sentumentzlity or censure, can put Infected individuals
at ease, gam therr attention, and obtain as well as give emential informa
twon. Even the most ignorant patrent welcomes mstruction that i couched
1n understandable language and that i ghven to help the individual and
not merely for the sake of the chinie record.

Elaborate soctal case hrstories are less important m case holding than
gng proper mstruction about the docxse and obtaining specific Informa
tion which wall make 1t possible to locate the patient in the future. At the
ume of the onginal Interiew all pertinent facty which will later afd in
the follow-up of the patient should be recorded, such a3 names and
addremes of relatives or friends, referring agences, place of employment,
names and addresses of unians, church and club, dradt board, home relief
socual sccurity pumber and erimunal record.

Various methods have been weed to pamuade delinquent patients to
return for follow-up examinadons. Form letters are the cheapest and
mcnpmccdum,bmhmmcwumgk:md!atmcrtdcgnmwm
produce results pot obtawnable by form letters. Personal vhits to the homas
u{dd]nqucn!padcuuu:cmﬂ) but may bc needed, especually when
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patlents are found to have relapsed and have fafled to return for treat
ment.

PROGRESS IN CONTROL OF SYFPHILIS

There is a defintte downward trend in syphilitic denths, mental hosmtal
admmons because of syphils, and the number of children born with
congeutal syphiln. Fig 67 shows the trend. Syphils mortality has
decreased from 151 per 100 000 m 1933 to an ostimated 8.9 in 1947
For each year mnce 1936 there has been a reduction In the martallty rate.
Infant maortality as a result of syphils was down one-third from the
1936 figure.

It will be noted in Fig 68 that, In splte of the war and heavy Selective
Service blood testing there has been a gradual decline fn the total
syphils cases reported mnce 1943 The reports of Iate cases of syphila
decreased from 1943 to 1947 with a slight mcrease for 1948 On the
other hand, cases of early syphills increased during the years of the war
and immediately after the war Some of the increase In early syphilu from
1943 to 1947 was probably due to improved case findmg and especally
case finding in the Armed Forces, which was almast completely effective.

Prmary and sccondary syphilis for civillams as reported by quarters
for the fiscal years 194748 shows a steady decline. From the fint quarter
of the fiscal year 1947 to the third quarter of the fical year 1948 the
figures were 28,866 27173 26271 24,284 22348 20697 and
19,518 There » no reason to believe that there has been any decrease in
case finding effectivencas during this perfod nor any decrease in reporting
quality Ve may well be seeang the begunning of a pronounced down
ward trend in the ipadence of syphilis,

Apart from etimates of trends in syphills, moriudity reporting b also
useful 1n determuning the geographic location of syphills cases. Annual
reported syphiln case rates calculated for individual states show a varia
tion from 66 per 1 000 for North Dakota In 1947 to 8.62 per 1 000 for
Mmimpp in the same year Morbidity data by sex and color indicate
reported cate ratcs arc approximately equal for mala and femala but
ahout 12 times as bigh for ponwhites as for whites, Morbidity reports
also indscate the proportion of cases dizgnased by private physlcans as
compared with public clmias. Approxmately two-thurds of reported
syphils cases in the United States are reported by health departments
and chmes and the remamnder by private phyniciam

The figures indicate that the intensified syphills contro! program of
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recent yearns m beginning to show results. With the better treatment
methods now available, the improvement within the next few years should
be more marked. But the succes of the program depends upon constant
applcaton of all the best techniques for getting individuaks with the
dmease 1nto doctors” offices, and into the cinies where they can be
treated before they nfect others.

Brnging all those with the discase to early treatment depends on the
continued Interest and co-operation of the public—continued determina-
tlon of the people to fight syphilu refentlenly unremittmgly until the last
case has been found and treated. Succem depends on the skill, the cour
age, the hard work, and the faith of the physician in private practice,
and in the health department, of the nume, the health cducator the
contact investigator and all the others in a duciplined army of men and
women who are devoting part or all of their profemonal carcers to the
fight against syphilis.
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