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Chapter I 

INTRODUCTION 

The addition of penicillin to modern syphilis t1.1erapy and the dramatic effects 
following its use combined with other accepted syphilis control measures have 
changed little the comprehensive definition of syphilis introduced by Stokes 
et al. (1944 - p. 1) as follows: «Syphilis is an infectious disease due to 
Spirochaeta pallida; of great chronicity; systemic from the outset, capable of 
involving practically every structure of the body in its course; distinguished 
by florid manifestations on the one hand and years of completely asymptomatic 
latency on the other; able to simulate a large proportion of the entities 
comprising the field of medicine, surgery and the specialties; transmissible 
to offspring in man; transmissible to certain laboratory animals; and treatable 
to the point of presumptive - but not, thus far, demonstrable - cure by the 
use of derivatives of arsenic, mercury, bismuth, the iodides and nonspecific 
or fever therapy. To this range and to this essentially Machiavellian facility 
in disguise, deceit and malevolence we owe an interest in syphilis among 
medical and scientific men everywhere which is all but unique and which is 
the mainspring of much of the progress already made against it.» 

Despite the significant progress made against syphilis another statement 
by Stokes et al. ( 1944 - p. 1) is as true today as then, «No one who has had 
even a limited experience in answering the questions on which students and 

physicians seek jnformation in their practical contacts with the disease, can 
fail to realize that the great ailment of modern syphilological practice is a lack 
of comprehension of the why and wherefore rather than the «what to do».» 

One of the main reasons for this «lack of comprehension of the why and 
wherefore» is that the prognosis of untreated syphilis is not accurately known. 
Long term studies of patients treated in all stages of syphilis attest to the 
beneficial effects of treatment in modifying the biologic course of syphilis 
infection, but what happens to those who go untreated is 1mknown from a 
quantitative and comparative standpoint. Kampmeier (1943 - p. 215) 
expressed his opinion on this point as follows: «It would be of great value if 

11 
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The following captioned paragraphs relate to the original tables shown in 

Annex I and by quotation and paraphrase express Bruusgaard's interpretation 
of the different complications of the untreated infection. 

«Benign» Tertiary Syphilis of the Skin, Bones, and Mucosa[ Membranes. 
He does not deal vvith this question at any length, but about annex tables III 
and IV he remarks among other things: <<In the first place one sees here as in 

the preceding group, the increasing dominance of tertiary skin and bone 

affections as we come closer to the time of infection».1 

Cardiovascular Syphilis. «The patients in whom disease of the heart and 
aorta is determined beyond doubt, have as a rule long shown symptoms of the 

disease. These have not, however, caused the patients enough inconvenience 
to persuade them to seek medical help. They have also been able to do their 
daily work, though not as easily as before. These serious complications may, 
therefore, extend over a long period of time. This is also true of the fully 
developed disease.» Bruusgaard does not discuss the quality of the diagnoses 
of cardiovascular syphilis in the living patients, but goes on to elaborate on 
this problem as regards the dead. «The dominating role of heart and vessel 
diseases will be seen from table VIa (annex table V). Counting 6 cases of 
aortitis diagnosed through autopsy, but where this disease was not the cause 
of death, the total nun1ber of heart and vessel diseases is 46; of these 20 are in 
the group examined between 20 and 30 years after infection, and 11 in the 

group examined between 30 and 40 years after infection, a remarkable length 
of time. It must be assumed that most of these diseases were specific in nature; 
the cases of aneurysm and aortitis were certainly so, and it is probable that 
most of the cases in the groups paralysis of the heart, organic disease of the 
heart, apoplexy of the brain and arteriosclerosis also were specific. But - not 
all, those cases in which autopsy did not reveal any specific disease are of course 
omitted. As all autopsies were performed by professor Harbitz and Dr. Heiberg 
Hansteen, who have devoted special attention to these diseases, it is hardly 
likely that any case has been overlooked. Even if a few non-syphilitic cases 
should have been included here, the number is unlikely to be too high. On the 
contrary, it may be assumed that if a larger number of the deceased had been 
autopsied, it would have been still higher.» 

Neurosyphilis. «General paresis occurred in 13 cases (2.76 per cent) and tabes 
dorsalis in 6 (1.27 per cent). Special importance may be attached to these 
figures: They are the result of a careful examination of medical records of the 
two large insane asylums of south and east Norway (Gaustad and Di.kemark), 
of the dermatology and neurology section of the Municipal Hospital of Oslo, 
and the corresponding departments of the Rikshospital in Oslo, covering the 

1 Italicized by Bruusgaard. 
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Table 5, 

Number and Percentage of Investigated Patients Who Died From All 

Causes and From Causes Other Than Syphilis According 

to Duration of Infection 

All Investigated Dead Dead from 
Cases All Causes 

Causes other 
Duration of Infection living and Dead than Syphilis 

No. I % No. I % No. I o/o 

Total 473 100 164 34.7 115 24.3 

3 to 10 yr. 92 100 13 14.1 11 12.0 

10 to 20 yr. 124 100 58 46.8 45 36.3 

20 to 30 yr. 163 100 63 38.7 42 25.8 

30 to 40 yr. 94 100 30 31.9 17 18.1 

Reproduced from Sowder, W. T.: An Interpretation of Bruusgaard's Paper on the Fate of 
Untreated Syphilitics, Am. J. Syph., Oonor. & Ven. Dis., 24: 684, 1940. 

(Sowder's table IV). 

variety of conditions and will show higher mortality rates from all causes than 

would be expected in the population at large. This fact may, at least in part, 

account for the very marked difference found by Sowder (164 observed deaths 
as contrasted with 88 expected deaths), and Bruusgaard's figures may not have 
been as weighted with those persons who had died as Sowder's comparison 
indicates. 

Sowder also points to possible selection as to time of infection and mentions 
especially the three-to-ten-year group, but it is evident that Bruusgaard himself 
was fully aware of the possible bias introduced by this group since he suggested 
that it be left out. Bruusgaard writes: «Leaving out the group examined three 
to ten years after the infection, the total number of patients followed-up is 230, 
or, including the 143 dead, a total of 373 patients. This only changes the 

different groups slightly; the total picture remains unchanged.» It is noteworthy 
none the less that if this group were omitted, however justified it might be, the 
final follow-up would comprise only 17 per cent of the total, something which 
naturally would add to the suspicion voiced by so many investigators, that 
Bruusgaard's sample hardly can have been representative. 

In justifying his critical stand (see above) on the Bruusgaard figures 
Harrison has occupied himself with the question of the use of the Bruusgaard 
material in the determination of the prognosis of syphilis in three publications 
(1931, 1940 and 1941). In the last one (a review of Sowder's paper) Harrison 
refers to Sowder's discussion of the possibilities of selection and comments 

specifically on the statement by Sowder that the Bruusgaard sample presents 

24 







Chapter II 

OTHER INVESTIGATIONS ON THE OUTCOME 

OF UNTREATED SYPHILIS 

Since the beginning of modern treatment for syphilis any series of untreated 
syphilitics is for the most part self-selected either because of no knowledge of 
syphilis infection on the part of patients, or because of recalcitrance in following 
medical advice. In so far as this author has been able to ascertain from a careful 
search of the literature, there have been reported only two groups of syphilitics 

deliberately denied specific treatment and these for two totally different reasons: 

a) the Boeck group, untreated because of deep scientific conviction as to effects

of treatment; and b) the «Alabama» group left untreated for investigative

purposes in comparing the effects on health and longevity of an untreated

syphilitic population with one non-infected (Vonderlehr et al., 1936; Heller
and Bruyere, 1946; Deibert and Bruyere, 1946; and Pesare et al., 1950).

These facts indicate three methods or techniques by which information on 
the outcome of untreated syphilis may be obtained: 

1. From anamnestic data obtained from patients seen for the first time in
late stages of syphilis. Many contributions to the literature present such
groups of patients and attempt to draw sweeping conclusions as to effects

of various amounts of treatment or of no treatment.

2. From a specific group of untreated patients studied in retrospect such as

the Bruusgaard study and the present one.

3. From a retrospective plus a prospective «no treatment» study such as the
«Alabama» series.

To these may be added a fourth technique, that used by Rosahn (1947) in 
his very interesting «Autopsy Studies in Syphilis». 

Each of these four techniques is fraught with sources of potential bias and 
these should be carefully considered in making statements about the prognosis 
of untreated syphilis. The shortcomings of the first technique, which incidentally 
is more frequently used than any of the others, are quite apparent. These 

27 













Table 6. 

End results in 198 untreated syphilitic patients. 

End result I Number I Per cent 

Anatomic lesions present . . . . . . . . . . . . . . 77 38.9 

Primary cause of death . . . . . . . . . . . . . . 46 23.2 

Subsidiary findings . . . . . . . . . . . . . . . . . . 31 15.7 

Anatomic lesions absent . . . . . . . . . . . . . . . . 121 61.1 

STS positive . . . . .  . . . .  . . . .  . . .  . . .  . .  . .  . 80 40.4 

STS negative . . . . .  ' . . . . . . . . . . . . . . . . . . 35 17.7 

STS doubtful or not known . . . . . . . . . . 6 3.0 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 198 I 198 I 100.0 I 100.0 

Reproduced from Rosahn, P. D.: Aucoµsy Studies in Syphilis, Ven. Dis. Inform., Suppl. 21, 
Wash., D. C., 1947. 

(Rosahn's table 40). 

many as six out of ten died with no evidence of syphilis at all, and a little less 

than two out of ten died of unrelated causes but with syphilitic lesions present. 

The fact that 61 per cent of the syphilitics in Rosahn's material showed no 

anatomic lesions at autopsy undoubtedly in itself is a very important finding, 
and it is the more striking if we take into consideration the possibilities for 
selection, which, as pointed out above, tend to give a gl·eater m.unber of serious 
lesions than would ordinarily be expected. 

Table 7 gives another example of the use made of the Bruusgaard data. 

Rosahn compares his ovvn results and those of Bruusgaard, showing a remarkable 
similarity when it comes to number of patients with syphilitic lesions in the 
two series, namely 35.1 per cent in Bruusgaard's and 38.9 per cent in Rosahn's. 

Rosahn, as already mentioned, fully realizes the fact that his series comprises 

no deteriorated patients with central nervous system syphilis (in the main 

presumably thinking of paretics), in contrast to that of Bruusgaard, in which 
the paretics are included. After having discussed this factor, he says in conclusion 

(p. 57): «We have no method of evaluating the influence of this sampling error 
on our end results, but the general agreement between our findings and those 

of Bruusgaard suggests that it is not excessive». 

A comparison between the ratio of positive and negative serologic results, 

as also pointed out by Rosahn, is not too valuable, the reason being that an 

evaluation of the serologic tests used in the two investigations is practically 

impossible, because of different techniques and the large number of patients 

in Bruusgaard's material where the serologic tests for syphilis are not known. 

Otherwise, one would expect to find a considerably higher percentage syphilitic 

3 
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Table 7. 

Summatecl comparison of encl resuLts of untreatecl syphilis in Bruusgaard's 

and the Yale series 

Organic syphilitic disease . . . . . . . .

No evidence of syphilis, STS + . .

No evidence of syphilis, STS-- .... 

No evidence of syphilis, STS not 
known . . . . . . . . . . . . . . . . . . . . . .

Total ' . . . . . . . . . . . . . . . . . . . . . . . . I 

Bruusgaard 

Number I Percent

166 35.1 

68 14.4 

132 27.9 

107 22.6 

473 I 100.0 

Yale 

Number I Percent 

77 38.9 

80 40.4 

35 17.7 

6 3.0 

I 198 I 100.0 

Reproduced from Rosahn, P. D.: Autopsy Studies in Syphilis, Ven. Dis. Inform., Suppl. 21, 
Wash., D. C., 1947. 

{Rosahn's table 42). 

lesions in a 100 per cent autopsy material than in Bruusgaard's, where only 8.5

per cent of the patients have been autopsied. 
Two explanations why the results have turned out fairly similar in spite of 

this are the following: Paresis accounts for about 3 of the 35 per cent syphilitic 
lesions found in Bruusgaard's series. To make the two series comparable up to 
this point, then, these 3 per cent paretics would have to be subtracted, leaving 
us with 32 per cent as contrasted with Rosahn's 39 per cent. Furthermore, in 
Bruusgaard's series 13 per cent of the lesions are «benign» tertiary manifest­
ations of the skin, mucous membranes and the bones, the majority of which 
presumably were diagnosed in still living patients. Not one single case of 
«benign» tertiary syphilis is listed among Rosahn's anatomic findings, which 
include serious lesions of the cardiovascular and central nervous systems, and 

other internal organs exclusively, (gummata in the various internal organs 
not being classified as « benign» tertiary syphilis). Irrespective of other 
dissimilarities between the two series, therefore, a comparison taking the above 
factors into account, would give as its result that Rosahn has found 39 per cent 

serious syphilitic lesions among his patients as contrasted with Bruusgaard's 
19 per cent, quite a considerable difference. In fact, there seems to be no general 
agreement between Rosahn's and Bruusgaard's findings, which is only what 
would be expected. Even after these corrections have been made, the two series 
can not be compared legitimately. 

However, this is a very interesting use of Bruusgaard's figures, and again 

we have an example which shows how complicated such comparisons really are 
when different epidemiologic methods have been used in the establishment 
of the materials. 
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Chapter III. 

DESCRIPTION AND CHARACTERISTICS OF STUDY GROUP 

Professor Caesar Boeck, M.D., and His Policy of Treatment 

as Regards Early Syphilis, 

This present large series of patients untreated for early syphilis is available 
to us because of the unorthodox opinions of Caesar Boeck. Attention was first 
directed to them by his successor Bruusgaard. 

Boeck's concept of the treatment of syphilis is summarized by Bruusgaard 
as follows (Bruusgaard, 1929 b), «The immune mechanism of the body is the 
most important factor in combating this disease. The specific drugs must be 
considered as adjuvants only; they are not potent enough to exterminate the 
disease completely - - the anti-body formation is disrupted, the course of 
the disease becomes atypical, and serious complications may result. Specific 
drugs should only be used in cases where the body does not seem able itself to 
overcome the disease - - they should then be used in great quantities and 
over a long period of time. You are at the mercy of the drugs.» Between 1889 
and 1910 mercury was very seldom administered in Boeck's department, 
whereas potassium iodide became the drug of choice in all cases where the 
clinical course indicated its use. According to modern concepts of what consti­
tutes a specific drug, therefore, Boeck with rare exceptions, left the patients 
with primary and secondary syphilis, and secondary relapse, untreated. And 
he showed remarkable steadfastness in view of the fact that the majority of 
syphilologists in Norway and abroad did not share his opinions on the treatment 
of syphilis. His policy of treatment had been firmly established by January 1st 
1891, and it was followed in the department until August 26th 1910, when the 
first injection of 606 was given. During the latter part of 1910 salvarsan was 

gradually introduced, and in 1911 the «Boeck period» of no specific treatment, 
which had prevailed for more than twenty years, came to an end. Thus, there 
were recorded in the archives of the Department of Dermatology & Venereology, 
University Hospital (Rikshospitalet), Oslo, Norway, approximately 2,000 
instances of untreated primary and secondary syphilis, hospitalized between 
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January 1st 1891 and December 31st 1910. These are the object of the present 
investigation. 

Basic Records Available in the Department of Dermatology and 

Syphilology at the Rikshospital. 

Bound Chronological Hospital Admissions. 

Conventional hospital record fonns have been bound chronologically into 
books by date of discharge, by month and year, there being a single book for 
each month. The books contain the records of all patients treated in the depart­
ment, both dermatologic and venereal disease cases. Subsequent admissions of 
the same patient are bound at the point in time of the actual admission, an 
abstract of the previous record usually having been entered. A photostatic copy 
(Fig. 1) of the front page of the record form is given here so as to illustrate 
which identifying data are available on each patient. The text naturally is in 
Norwegian, and therefore, we have numbered each line and translated it into 
English, together with a few explanatory notes for some of the items. The 
remaining are self-explanatory. 

1. Admitting agency. This refers to the institution which was financially
responsible for hospitalization expenses, and consequently in the majority
of cases its records provided considerable information on the patients,
helpful in location and identification.

2. Full name. This is very important, particularly for tracing and identifica­
tion, but unfortunately in many instances the full name was not recorded.

3. Occupation. This is in itself self-explanatory, but the following should be
noted: There was no specific line or item for marital status, but in the case
of married females, however, this item was utilized to record the family
supporter's occupation, for example <<carpenter's vvife», «seaman's wife»
and so on. For unmarried females it can usually be concluded that they
were single because their own occupation was entered. In respect to males,
however, there is no information on marital status on the cover page of
the records, but information on this point can very often be found in the
history in connection with questioning on contacts etc. This pertains to
all adult patients for that matter.

4. Age. It will be noted that line 4 says «Age» and thus does not provide the
exact dale and year of birth, which is so important for tracing and
identification. The lack of it must be considered an essential shortcoming
in the records. This system of entering age instead of date and year of
birth was consistently followed throughout the period 1891-1910, and
longer for that matter, and it pertained not only to the various records,
but also to documents and the like containing information on the patients.
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Table 17. 

Distribution of Patients in Study Group According to Admitting Agency, by Sex. 

Pan I. For Total Period 1891-1910. 

I
Male 

Admitting agency 
No. I 

Oslo Bureau of the 
Indigents .. . . .. ... .. 3 08 

Oslo City Health Dept. 
V.D. Div . .......... 117 

Others. (The patient him, 
self etc.) . . ... ... ... . 21 

Total I 4 4 6 I 
1891-1895 

Admitting agency Male I Female

Oslo Bureau of 
1he Indigents 

Oslo City Health 
Dept. V .D .  Div. 

Others . (The pa-
rient himself etc .) 

Tora! I 

No. I Per I No. I Per 
cent cent 

196 98.0 3 12 98.4 

0 0.0 1 0.3 

4 2.0 4 1.3 

2 00 I 100.0 I 3 171100.0 I 

I
Female 

I Per cent No. 

6 9.1 557 

2 6.2 3 82 

4.7 19 

100.0 I 958 

Part II. By 5-ycar Periods. 

1896-1900 

Male I Female 

No. I Per I No. I Per 
cent cent 

86 6 3.7 221 70.4 

42 3 1.1 85 2 7.1 

7 5.2 8 2.5 

m j 100.0 I 3 14 I 100.0 I 

I Per cent No. 

58.1 86 5 

3 9.9 4 99 

2.0 4 0  

I 100.0 1404 

1901-1905 

Mnle I 
No .  I Per I

Cent 

12 14.6 

65 79.2 

5 6.1 

821100.0 I 

Female 

No. , Per 
cent 

7 3.1 

214 95.5 

3 1.3 

22 4 100.0 I 

Total 

I Per cent 

6 1.6 

3 5.5 

2.8 

I 100.0 

1906 -1910 

Male I Female 

No. , c��� I No . Per 

cent 

14 4 8.3 17 16.5 

10 3 4.5 82 79.6 

5 17.2 4 3.9 

291100.0 I 103 ,IOO.O 



wording, gives the Board of Health wide powers when it comes to combating 
disease and promoting health. This is particularly true of communicable 
diseases, including, of course, V.D. 

Stage of Disease of Patients in Study Group. 

This distribution is found in table 18. The diagnoses are the final ones, that 
is, those listed by the department at discharge, after the patients had been under 
observation throughout the period of hospitalization. If a patient, for instance, 
was admitted with a priniary chancre and developed secondary manifestations 
during his stay in the hospital, and likewise if a patient was admitted with both 
primary and secondary syphilis, the final diagnosis became primary and

secondary syphilis. 

On studying the table it is readily observed that a diagnosis of primary 
syphilis alone was made in only 7 instances, one-half of one per cent of the total 
number of patients. Actually the patients with this diagnosis were persons who 
did not develop secondary manifestations within a reasonably long period or 
who were discharged for non-medical reasons before sufficient time had elapsed 
for symptoms or signs of secondary syphilis to develop. In any case the number 
is practically negligible. The rest of the patients admitted with primary syphilis 
were all kept in the hospital beyond the primary stage, and thus fall into the 
category primary and secondary syphilis. This group is relatively large, and 
it is noteworthy that a considerably higher percentage of males than females 
is listed in this category ( 42.6 viz. 20.5 per cent), something which is in 
accordance with general experience, early syphilis as a whole being diagnosed 
later in females. Secondary syphilis comprises the largest group in both sexes 
and here the percentage distribution of males and females is 52.2 and 73.6 per 
cent. The order of magnitude in percentage distribution between the two sexes 

Table 18. 

Distribution of Patients in Study Group by Stage of Disease and by Sex. 

I
Male 

I
Female Total 

Stage of disease 
No. I Per cent No. I Per cent No. I Per cent 

Primary syphilis 4 0.9 3 0.3 7 0.5 

Primary and se-
condary syphilis 190 42.6 196 20.5 386 27.5 

Secondary syphilis 233 52.2 705 73.6 938 66.8 

Clinical secondary 
relapse 19 4.3 54 5.6 73 5.2 

Total I 446 I 100.0 I 958 I 100.0 I 1404 I 100.0 
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is about the same when it comes to clinical secondary relapse. However, this 
group is small, and does not play any great role numerically. It represents 
patients previously observed elsewhere for secondary syphilis, with or without 
treatment, whose symptoms and signs had disappeared only to reappear with 
manifestations characteristic of secondary relapse. The validity of the diagnoses 

in these cases is discussed later (p. 67). 

Treatment of Patients in Study Group. 

As already mentioned few if any at all of Boeck's contemporaries shared his 
opinions on the treatment of syphilis. VVe were thus obliged to take into account 
that some patients possibly could have received treatment elsewhere, either 
before admittance to Boeck's department or immediately after discharge. The 
former occurred in a portion of those classified as secondary recurrence (table 
18). The latter possibility would be relevant to those very rare instances where 
the patient had been discharged before all symptoms and signs had disappeared. 
We know from the records that some - but not very many - were expelled 
from Boeck's department for disciplinary reasons. The Oslo City Health 
Department was on these occasions as a rule instrumental in getting these 
patients hospitalized in the V.D. Department of the Municipal Hospital of Oslo, 
or its own V.D. Division took care of a small number on an ambulatory basis. 
As regards patients who had received any form £or treatment prior to achnittance, 
we have good, though not always complete, information in Boeck's records. This 
is not surprising in view of the great interest Boeck himself naturally took in 
this point. For those discharged as a disciplinary measure, on the other hand, 
no informal-ion is available in the original material itself, except the fact that 
lesions were still present at discharge. 

The basis for the setting up of the tables on type of treatment for early 
syphilis, therefore, was expanded to include information gathered through 
various other sources to be discussed later (in the main the Oslo City Health 
Department's records and those of the Municipal Hospital of Oslo, V.D. 
Division). 

Table 19, Parts I and II, takes into account all treatment received prior to, 
during, and immediately after hospitalization by Boeck. Thus it represents the 
sum of all treatment for this manifestation. Part I reveals that the vast majority 
of the patients (96.4 per cent) received no specific treatment whatever during 
the early stage of the disease, and that there is no appreciable difference between 
the sexes in this respect. It is further to be noted in Part I that quite a substantial 
proportion was given potassium iodide, about 40 per cent of the total, whereas 
only 3.6 per cent received mercury in any form. It does not, therefore, seem 
wholly correct when Bruusgaard :in his paper - quoted again and again by 
other authors - states that only a small number of the patients received the 
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The long duration of symptoms and signs in all the groups very strongly 
demonstrates how dangerous untreated early syphilis is in the spread of infec­
tion. This is a well-known fact, but here we have found for the first time in 
so far as we are aware, a numerical expression for it. 

On the Validity of the Original Diagnoses. 

A discussion of this material cannot be terminated without a consideration 
of the validity of the original diagnoses, since scepticism in this respect has 
prevailed especially among those not familiar with all of the circumstances. 
It is true, of course, that the diagnosis of syphilis in Boeck's department was 
based entirely on clinical examinations and observation all through the period 
1891-1910; neither darkfield examinations nor serologic tests for syphilis 
were employed before 1910. 

The validity of these diagnoses is supported by the following facts and by 
some complementary data to be presented in later sections. 

1. Boeck himself was an expert of international reputation.
2. Boeck and his deputies were experienced dennato-syphilologists and the

activities of the department were based on many years of solid traditions
in the diagnosis of syphilis.

3. Since the department was part of a University Hospital, teaching and
research formed an essential and important feature of its activities, thus
increasing the requirements for exact diagnostic work beyond that of an
ordinary hospital.

4. The physicians of that day were competent clinicians, and with no modern
laboratory methods available, they were obliged to develop their clinical
abilities to a degree of perfection which is probably seldom found among
present-day physicians.

5 The art of description was highly developed in these times and Boeck's 
records were no exception. From the descriptions of signs and course there 
can be little doubt that these patients had early syphilis. 

6. Finally, Boeck and his assistants were not compelled to make their diag­
noses on the basis of the symptoms and signs the patient showed on admit­
tance, but had a unique opportunity to follow the daily course of the disease
for some months without having to take into account the effects of treat­
ment (see p. 65).

Summary and Conclusions. 

1. In the archives of the Department of Dermatology and Venereology,
University Hospital (Rikshospitalet), Oslo, Norway, there were recorded
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being financially responsible for the patient's hospitalization, could be expected 
to have on file pertinent data provided its archives were intact and in good 
order. This turned out to be so. As regards the identifying data on the patients 
the registration there was generally very accurate, not only in connection with 
hospitalizations, but also in regard to other aid given, such as relief for various 
reasons, unemployment aid, and the like. All persons who had received aid in 
some form or another were recorded in the institution's main registry, and those 
who had been hospitalized were in addition registered in the so-called «Sick 
Registry», large ledgers where admittances to hospital were entered chronologi­
cally. In the latter registry were to be found the following information: full 
name, date and year of birth, name of hospital, diagnosis, and dates of admittance 
and discharge. Starting out with date and year of admittance to Boeck's depart­
ment at the Rikshospital and the name, the patients were relatively easy to find 
in the «Sick Registry», and identification close to 100 per cent definite. Besides 
hospitalizations in Boeck's department, hospitalizations in other wards of the 
Rikshospital, the Municipal Hospital of Oslo, and other hospitals in or outside 
Oslo, also were recorded. The patients were cross-indexed to the main registry, 
and from there again to the archives of the Bureau of 01.d Age Pensions. Until 
1911 the main registry too consisted of large ledgers, wherein information was 
entered chronologically, but from then onwards the Oslo Bureau of the Indigents 
has had a modern filing system with index cards, based on year and date of 
birth as the leading principle, with name as the secondary principle. As a rnle 
the main registry contained such data as: date and year of birth, place of birth, 
occupation, addresses ( often over several years, since the Bureau was interested 
in determining legal residence), and likewise name, year of birth, occupation 
and address of parents and/or other relatives. Furthermore, there was infor­
mation on children, marriages and divorces, death of supporter, and so on. In 
addition there was often attached correspondence with other Bureaus of the 
Indigents all over the country containing information on financial aid granted 
the patients for various reasons, among others hospitalizations outside the City 
of Oslo. Naturally the amount of information varied somewhat from patient 
to patient all according to his need of financial support through the years. Some 
patients were only to be found in connection with their stay in Boeck's depart­
ment, whereas others could be followed in the registry right up to their death 
and still others were discovered to be alive in Oslo or elsewhere. The data which 
can be found in the archives of an institution such as the Oslo Bureau of the 
Indigents are of course manifold, and the description given here can only cover 
a fraction of them, but we have endeavored to include those considered the 
most important from the point of view of the special tracing job which faced 
us. It does not seem an exaggeration to state that the whole investigation would 
have been in danger of foundering at the outset if this invaluable source of 
information had not been found. 
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Data from death certificates. When it came to the dead, the death certificate 
was collected as soon as date, year and place of death had been ascertained. For 
deaths having occurred in the City of Oslo these certificates were gathered 
through the Oslo City Health Department's files (the same method was used 
in cases where legal residents had died outside the city). For deaths having 
occurred elsewhere in the country, the Central Bureau of Statistics was the 
natural source of information. When the death certificate contained information 
on the patient's last hospitalization (i.e. if the patient had died in a hospital), 
the records of that hospital were collected and transcribed. For those who had 
not died in hospital other sources - first and foremost the Oslo Bureau of the 
Indigents, including the Bureau of Old Age Pensions, the Sick-Insurance Offices, 
and relatives - were contacted to endeavor to find out if the patient had been 
hospitalized at some time close to or further from, as the case might be, the 
time of death, and if so, to procure name of hospital and ward, and date and 
year of admittance and discharge. 

Data relating to living patients. For both those who refused to come in for 
examination and those who were examined we found it helpful to go back to 
the history of previous examinations wherever they were performed, as a 
starting-point for collecting information. This meant that we frequently had 
to return to the Oslo Bureau of the Indigents for data on these patients. (The 
same procedure was also used for those who were located by death certificates). 
The value of this lies in the fact that the socio-economic status of the majority 
of these patients was such that illness practically always necessitated some 
kind of aid from the Bureau of the Indigents. This was true after as well as 
before our compulsory sick-insurance system was established in 1911. Even 
if the patient in question was insured and hospitalization expenses thus taken 
care of, his dependents in case of illness very often became indigent. Neither 
·was the sick-insurance system by any means as comprehensive at the beginning
of its operation as it is today. For patients incapacitated either by illness or old
age, or who became eligible for old age pension, the Bureau of the Indigents or
the Bureau of Old Age Pensions took care of expenses in connection with
hospitalizations and other forms of medical care.

The uSearch Order)), 

As soon as the multiple sources of information were discovered it became 
apparent that all sorts of information would be provided, some pertinent to our 
objectives, some misleading. It was clear that with so many sources and with 
such similarity of names, even in a small country the process of identification 
(see next section) had to be made as objective as possible. A name and a date 
are not sufficient for identification for tracing individuals over such a period 
of time as is involved here. To ensure the objectivity of our search we set up 
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Fig. 6. 

ldentif ication Process 
Name: 

OriginaL record compared with: 

I. Information from rhe Oslo Bureau of the Indigents.
II. Inf. from I. and the Municipal Hospital of Oslo, V.D. Dept.

lll. Inf. from I. and II. and death certificate.
IV. 

V. 

VI. 
DetaiLs of Comparison 

Sources of Information 

Identifying Data 
Origi, 

I I I I
nal 

I II Ill IV 

Name . . . . . . . . . . . . V D D D 

Date & year of birth 0 0 V D 

Year of birth . . . . . . 0 V D -

Age . . . . . . . . .  ' . . . . V D D -

Place of birth . . . . . . V D D D 

Residence. City . . . . V D D D 

Street address ...... V D p D 

Marital data ........ 0 V 0 D 

Name of spouse .... 0 0 0 0 

Name of children . . 0 0 0 0 

Occupation . . . . . . . . V 0 p 0 

History from patient V D 0 0 

History of syphilis .. V D 0 0 

History Boeck ...... V D 0 0 

Syphilis diagnosed .. V D 0 0 

Other: . . . . . . . . . . . .

End result 

I I D I D I D I I identification 

V :  Present. 0: Absent. D: Definite. P: Probable. Q: Questionable. 
C: Contradictory. 

No.: 

V I VI 

I 

and sought new paths of tracing. However, when the end result of a comparison 
had had to be termed Probable - or even Questionable - the process went 
on past this point and was continued for a time along the same pathways because 
additional information coming in during the further tracing work had proved 
in a substantial number of cases that we had actually found the right individual. 
It is to be noted that mistakes of numerous kinds may creep into the archives 
of the various sources, and allowances have to be made for such eventualities. 
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Date of birth for instance, may vary from source to source, and a good many of 
the data may change from year to year for natural reasons, such as occupation, 
marital status, and of course address and residence. 

The process continued in this manner, step by step, from one comparison to 
the next, (marked II, III, IV and so on), each comparison reverting to all acces­
sible data from every preceding collation. As a result of this method of identifi­
cation we have included only those persons in the analysed material whose 
identification could be termed satisfactory, the rest of the patients coming into 
the group «Unknown». It is emphasized that it is not possible to give a detailed 
and full description of the great variety of ways and means made use of in this 
rather complex identification work, but it is felt that as impartial a stand as 
was possible has been taken all through the process. We have no specific 
definition of what constitutes identification but believe by this system that 
objectivity is at its maximum. 

Examination of Living Patients. 

It seemed wise from the beginning to make an immediate effort to bring 
in for examination as many as possible of the patients still alive. The median 
age of these patients if alive in 1949 would be between 70 and 74 years. Clearly 
then, this effort should be made at once before their numbers were further 
diminished. Aside from actual tracing two factors had to be taken into account: 
a) the precautions to be observed in recalling an unfortunate experience ot
many years ago; and b) the details of the examination procedure when they
were persuaded to cooperate with us.

Plainly it would be a most delicate matter to confront patients who at some 
earlier period of their life had suffered from syphilis. Only a most carefully 
planned and tactfully executed approach could be expected to produce satis­
factory results. First of all it would be essential to avoid embarrassing situations 
for the patients as regards curious family members who through carelessness 
on our part might get a hint of the actual purposes of our examinations. 
Furthermore, we would have to be aware of the possibility of misidentification, 
even if we did have reason to believe that our identification process would prove 
adequate. In addition, the patients would have a legitimate claim to an accept­
able explanation as to why they were being called-in for examination so many 
years after infection, whatever form this explanation were to have. Also, we 
had to take into account the matter of making appointments as to time and 
place, and because so many of the patients were of considerable age, the means 
of transportation to and from the hospital had to be considered. Lastly came the 
question of a small remuneration for appearing at the hospital, and particularly 
for those who had jobs and would lose time from work. 
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All of these points precluded the possibility of mailing a written summons 
to each one of the patients. Thus it was decided to base this part of the work 
to the greatest extent possible on personal contact. Before seeking contact we 
tried in each case to ascertain with whom the person lived, the marital status, 
if grown children were residing at home, and also if the patient or marital 
partner vvere working. Such information was gathered simultaneously with 
the other data we needed for tracing through the sources previously mentioned. 

As a rule one of our nurses was asked to contact the patient either at home 
or at the place of work, after the problem of how best to avoid embarrassing 
situations with possible relatives had been discussed thoroughly. She would 
take along with her a standard letter of introduction from the hospital ( signed 
by the Chief of the Department of Dermatology & V enereology) . If the patient 
agreed to show up at the hospital, an appointment was made and transportation 
to and from the hospital by car "vas arranged. After a number of patients had 
been called-in and examined in line with the fixed standards, it was found that 
each would be obliged to spend about three hours at the hospital before all 
examinations would be finished. This proved trying to the patience of these 
elderly persons, and thus it was necessary that one of the nurses continuously 
be in attendance while they were on the hospital grounds, and render assistance 
in tal<ing them from one department to the other. 

When the nurse did not manage to persuade the patient to come to the hospital 
- something which surprisingly enough very seldom happened - the author
personally contacted the patient and made a new try. All patients who then
refused to appear for examinations, either at the llikshospital or elsewhere as
the case might be, vvere again rigorously and exhaustively checked through
appropriate files for additional leads which might give the desired information.
In every instance an effort was 1nude to discuss the situation personally with
each living patient, whether examined or not.

As regards out-of-town patients who for some reason or other could not be 
visited by our nurses, a doctor at their place of residence was asked to interview 
them and persuade them to come in for examinations, as arranged by him and 
according to his facilities. VVe also, through various means, attempted to get 
clinical info�ation on patients residing in foreign countries. Information was 
forthcoming in a number of instances as a result of examinations, interviews 
and actual transcriptions of records. As a last resort extensive effort was made 
in the case of unexamined living patients to use their relatives as a source of 
information regarding state of health. These were either questioned directly, if 
living in or near the City of Oslo, or by letter, if living elsewhere in the country 
or abroad. 

By utilizing these channels as indicated we counted on being able to collect 
adequate information on most of those patients who would still be alive at the 
time of the investigation (1949-1951). The complete accuracy of the data on 
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Establishment of Controls. 

From the list of questions which might be asked of the present material (pp. 
72---73) it will be noted that a comparison with controls was found desirable 
in order to jlJurninate many of the most important problems as to the natural 
course of the syphilitic infection. The establishment of satisfactory controls, 
however, obviously would be no easy task, and the final solution was arrived 
at only after careful consideration of several possibilities, such as: 

I. Sample of patients similar to the study group in age, sex, socio-economic

status, and locale, without a diagnosis of syphilis, attending the Rikshospital
during the same period.

A. Patients from the hospital as a whole. This is not a good control group,
the chief reason being that it will represent persons with other, often
serious, forms of illness, and not the general population.

B. Neither would patients hospitalized by Boeck constitute a good control
group for the same reasons as mentioned under point A, although the
illnesses in question on an average probably can be considered as being
less serious in a dermatologic department than in most others.

C. Patients from the dermatologic out-patient department. In addition
to the fact that these patients were suffering from other illnesses, we
also had to take into account that the basic data were not as complete
in the out-patienl department records as in those of the hospital itself,
something which might seriously hamper identification and tracing.

In view of these considerations it did not seem wise to use the above mentioned 
patient groups as controls. 

II. Controls obtained by «Pairing».
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A. Identify birth certificates of patients and use as a control the next
person in the same area, of the same sex, and born on the same day.
This would provide excellent controls, but to be satisfactory each control
must have been alive at the time the diagnosis of syphilis was made
in the patient with which it was compared. It was obvious, however,
that retrospective identification of birth certificates and prospective
identification of the individuals in the control, particularly the latter,
would be very difficult, if not impossible. Further, the method of proce­
dure would be time-consuming to no small extent: we knew that our
patients mostly came from the lower socio-economic classes and that
they lived through a period of time when not only infant mortality, but
also mortality during the first years of childhood and during adoles­
cence, was relatively high. It was therefore to be expected that a fair
proportion of the individuals in the control group had died before they









Chapter V. 

GENERAL RESULTS 

Tracing. 

In table 21 is presented the outcome of our tracing efforts when the investi­
gation was closed (August 1951). It will be seen that a little more than two­
thirds of the total number of patients (67.8 per cent) have been classified as 
«Known» (males 74.2 per cent and females 64.9 per cent). When those on 
whom limited follow-up information is available are added (the «Partially 
Known») the total observed rises to 81.6 per cent (males 83.8; females 80.7). 
While many of the «Partially Known» have not been followed over any great 
length of time, they are of no small importance in connection with the course 
of the untreated disease in the early years of the infection. The « Unknown» 
group constitutes close to one-fifth of the total (18.3 per cent) with no appreci­
able difference between the sexes (16.1 and 19.3 per cent for males and females 
respectively) . 

There are many reasons why the «Known» groups are no larger. The many 
difficulties in retrospective studies requiring the tracing of patients over long 
periods are well known. Of particular importance in our series of patients are 
their socio-economic status and the effect of improperly functioning registration 
during the early years. The socio-economic status of these individuals was 
generally such that instability as to type and place of work, together with 
residence, had to be expected, something which again would result in move­
ments within the country itself, and, for a substantial number, in emigration, 
particularly to the United States at the turn of the century. (See quotation 
from Harrison, p. 25). It is further reasonable to assume that this instability 
to some extent contributed to poor registration, which of course, plays a very 
important role in view of the very many years (forty to sixty) which have 
elapsed since the patients were first discharged from our hospital. Lack of 
accurate registration, naturally, would make tracing more complex, and the 
difficulties were no doubt aggravated by the fact that the Population Registers, 
with their systematic recordings, were developed only after fifteen years of 
the period with which we are concerned (1891-1910) had already passed. 
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Representativeness of C<Knownn and «Partially Known)) of the Study Group 

Based on Comparisons with the Original Material. 

The following comparisons have been made in order to determine whether 
the tracing process utilized here has resulted in a group about which it can be 
said that the basic characteristics of the original material ha·ve been retained 
to such a degree that no apprccia ble selection has taken place, especially with 
reference to the sex and age distribution, the distribution according to year of 
discharge from Boeck's department and the distribution relative to length of 
stay in hospital. 

Turning to the sex distribution (table 22) it will be seen that there is only 
a small deviation from the original material in the study group «Known», and 
that the sex distribution of the combined groups «Known» plus «Partially 
Known» is practically identical with that of the original material. The similarity 
is also seen when these groups are compared according to age, the mean age 
for the three groups being respectively 25.5, 25.5 and 25.6 years in males, and 
24.3, 24.2 and 24.3 years in females (see table 23, Paiis I and II). 

Table 24. 

Distribution of Patients According to Year of Discharge from Boeck's Department, 

by 5-year Groups and by Sex. ( A Comparison between the Original Material and 
Study Groups «Known» and «Known» plus «Partially Known»). 

Part I. Males. 

Original material Study Group «Known» 
Study Groups «Known» 

Year of + «Partially Known»
Discharge 

I I INo. Per cent No. Per cent No. Per cent 

1891-1895 200 44.8 145 43.8 167 44.7 

1896-1900 l3S 30.3 101 30.5 113 30.2 

1901-1905 82 18.4 61 18.4 68 18.2 

1906-1910 29 6.5 24 7.3 26 6.9 

Total I 446 l 100.0 I 331 100.0 I 374 I 100.0 

Part II. Females. 

1891-1895 317 33.0 181 29.1 249 32.2 

1896-1900 314 32.8 199 32.0 248 32.1 

1901-1905 224 23.4 . 156 25. l 180 23.3 

1906-1910 103 10.8 86 13.8 96 12.4 

Total I 958 I 100.0 I 622 I 100.0 I 773 I 100.0 
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Table 24, Part I, covering the distribution of male patients according to year 
of discharge from Boeck's department, reveals good agreement between the 
original material and the groups of the analysed sample in this respect too. It 
will be noticed, however, that among the female patients (Part II) we have 
found comparatively fewer of those discharged during the period 1891-1895 
and a relatively larger number of those from the last period 1906-1910. The 
differences among females are small and hardly of importance. Otherwise there 

is satisfactory accordance between the original material and the «Known» and 
«Partially Known» of the study group. By and large the results reveal that year 
of discharge has only influenced the tracing results to a minor extent, if at all. 

With reference to length of stay in hospital (table 25, Parts I and II) 
comparisons along the same lines show that the median length of stay in hospital 
is practically identical in the three groups. Hence the study group has not been 
unduly weighted with patients who might have had a somewhat longer, or 
shorter hospital stay originally, and who therefore might have differed also 
in respect to the course of the disease during the early stages of the infection. 

As far as the above comparisons go, it can be concluded that the tracing pro­
cess has not led to any important degree of selection as regards basic charac­
teristics such as sex and age distribution, year of discharge from Boeck's depart­
ment or length of stay in hospital, and the group studied, therefore, can be 
considered as being representative within the limits set by the indices used. 

Collection of Clinical Data. 

A. Number of Observations.

Table 26 shows a frequency distribution of the number of observations on
the patients classified as «Known» and «Partially Known» and has in the main 
been constructed to illustrate quantitatively rather than qualitatively the extent 
to which these patients have come under medical observation. It will be seen 
that the mean number of observations in the «Known» group of patients is 3.8 
(approximately 4), whereas the mean number of observations on patients we 
have only followed for a limited period of time (group «Partially Known») is 
2. 7, or about one observation less. 

These means include the original observation of Boeck. In order to get an 
idea of the number of observations exclusive of the original and the final, these 
means are adjusted and it is found there were on the average two observations 
per person during the interim period. 

B. Treatment.

The question of the time, type and amount of specific treatment received
by the patients in this series, is an important one if we are to answer questions 

7 

97 



Table 26. 

Number of Observations on Patients in Study Groups «Known» 

and «Partially Known». 

Number of 
«Known» «Partially Known» Total 

observations. Number of I Numberof Number of I Numberof Number of 

I
Number of 

patients. observations. patients. observations. patients. observations. 

1 - - - - - -

2 326 652 106 212 432 864 

3 220 660 58 174 278 834 

4 160 640 23 92 183 732 

5 86 430 2 10 88 440 

6 65 390 2 12 67 402 

7 41 287 1 7 42 294 

8 15 120 2 16 17 136 

9 23 207 - - 23 207 

10 6 60 - - 6 60 

11 4 44 - - 4 44 

12 4 48 - - 4 48 

13 - -
- - - -

14 2 28 - - 2 28 

15 - - - - - -
16 - - - -

- -
17 - - - - - -

18 1 18 - - 1 18 

Total 953 I 3584 I 194 I 523 l 1147 \ 4107 

Mean no. of 

observations. 
3.8 2.7 3.6 

as to the natural course of this disease. Our basic question in this respect (p. 

72) was: What is the natural course of untreated or highly inadequately treated
early syphilis, with no subsequent treatment; with some subsequent treatment;
or with an unkno,vn amount of subsequent treannent? Two questions are
implied here: Are we dealing with patients left untreated during the earliest
stage of the infection? And, to what extent have these patients received treat­
ment during the period between the first discharge from Boeck's department
and the last observation?

As sho,vn in the section on treatment in the Chapter «Description and 
Characteristics of Study Group», it can safely be said that these patients for 

all practical purposes were left untreated during the earliest phase of the 
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Table 27. 

«Known» Patients Grouped According to Sum of ALl Treatment Found to Have 

Been Given from the Onset of Infection to che «End Point», by Sex, 

and by Amount for Those Treated. 

I
Male I Female I Total 

Status 
No. I Percent No. I Per cent No. I Per cent 

Patients not found to have I \received treatment 276 83.4 I 519 I 83.5 795 83.4 

No. of As 

Patients and/or Bi. Units 

found to 40 and over 4 - 11 - 15 -
have 20-39 9 - 15 - 24 -

received 10-19 14 - 19 - 33 -
treatment 

Subtotal I 27 I 8.2 I 45 I 7.2 I 72 I 7.6 

1-9 I 28 I 8.4 I 58 I 9.3 I 86 I 9.0 

Total I 331 I 100.0 I 622 I 100.0 I 953 I 100.0 

of many years, and without any kind of regularity; in fact this seems to have 
been the case in the majority of instances. The table discloses that for 83.4 per 
cent of the patients we have not been able to ascertain that any treatment has 
been given, while the remaining 16.6 per cent have received some form of 
treatment. A bit more than one-half (or 9 per cent of total) of the latter group 

have only received highly inadequate treatment: 1 to 9 injections of arsenicals 
and/or Bismuth. This method of illuminating the problem leaves us with 7.6 
per cent of whom it can be said that they have received adequate or near to 
adequate treatment. No appredable difference between the sexes has been found. 
These figures lend weight to the assumption made on a theoretical basis in the 
forgoing paragraph, namely that it can be stated with relative safety that we 
are dealing with a group of syphilitics who - broadly speaking - have been 
left unh·eated during the earliest phase of the infection, and that the same 
patients in the great majority of cases probably were left untreated- or at least 
were highly inadequately treated - also in the interim period or period of 
observation. In other words, it seems as if treatment could only to a 
relatively small degree have interfered with the natural course of the infection 
in our series, and in these times of almost universal treatment of syphilis such 
a material will in all likelihood never again be available for study. To what 
extent the treatment given has affected the end results, however, is close to 

impossible to determine, but the problem will be dealt with in considerably 
more detail in the following sections on the various complications. 
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Summary and Conclusions. 

1. The present investigation was closed in August 1951.
2. The outcome of our tracing efforts was:

More than two-thirds of the total number of patients (67.8 per cent)
were classified as «Known» (74.2 per cent of the males, and 64.9 per cent
of the females).

When those on whom limited info1mation was available (the «Partially 
Known») were added, the total observed rose to 81.6 per cent (83.8 per 
cent of the males, and 80. 7 per cent of the females). 

The remainder (16.1 and 19.3 per cent of the males and females 
respectively) represented total loss. 

3. The problem of loss from observation was discussed.

It is held that emigration, migratory movements within the country 
itself, and poor registration, are factors possibly responsible for losses. 

Males were easier to locate than females. Difficulties in tracing of 
females due to change of name through marriage in all probability 
accounted for the greater part of this difference. 

4. The «Known» and the «Partially Known» of the study group were
compared with the original material with reference to sex and age distri­
bution, the distribution according to year of discharge from Boeck's
department, and the distribution relative to length of stay in hospital.

It is concluded that the tracing process has not led to any important 
degree of selection as regards these basic characteristics, and the group 
studied, therefore, is considered as being representative within the limits 
set by the above indices. 

5. The extent to which the p:cilients had come under medical observation was
considered from a quantitative point of view.

Total number of observations on the patients classified as «Known» and 
«Partially Known» was 4,107. The mean number of observations in the 
«Known» group was 3.8, and in the «Partially Known» group it was 2.7. 
Excluding the original and the final observation, there was on an average 
2 observations per person during the interim period. 

6. Finally it was discussed to what extent the patients might have received
specific treatment between the time of original discharge from Boeck, and
the time of final observation.

102 

It is concluded that we are here dealing with a group of syphilitics who, 
broadly speaking, was left untreated during the earliest phase of the 
infection, and that the same patients in the great majority of instances, 
probably were left untreated - or were highly inadequately treated -
also in the interim period, or period of observation. The indication is, 
therefore, that treatment can only to a relatively small degree have inter­
fered with the natural course of the infection in the present series. 



Chapter VI 

CLINICAL SECONDARY RELAPSE 

There are three early indications of the effectiveness of antisyphilitic treat­
ment: The rapidity of healing of lesions, serologic tests and freedom from early 
relapsing lesions. Although there is considerable literature on relapse following 
various types and amounts of treatment, no extensive data are available as to 
what happens in untreated syphilis. The public health importance of this i s  

obvious and an attempt ,,-ill be  made with this material to  show just how 
important clinical secondary relapse is among patients who receive no treatment 
for secondary syphilis. 

I. Excerpts from and Comments on the Literature.

Stokes et al. (1944 - p. 622) leave no doubt as to the importance of this 
manifestation, «Syphilis, as we have already remarked, is the relapsing disease 
par excellence. The ability to recognize relapse, to know when and where to 
look for it, to understand its influence on the transmission of the disease, and 
to control it, becomes an essential part of the equipment of every physician 
who assumes charge of a syphilitic patient.> 

Causes and Definition. 

We do not know the quantitative aspects of the natural course of the syphilitic 
infection in its entirety, and here we are confronted with a similar lack of 
knowledge. The reasons for this limited information has been given a very 
precise formulation by Moore ( 1944 - pp. 22-23): «There is no information 
available as to the incidence of infectious mucosa} relapse in untreated syphilis 
because no observer ever has followed, or will be able to follow, a large series 
of untreated patients with frequentl recheck examinations. Since 1493, most 
patients with early syphilis, if recognized, have received some form of treat­
ment. Those who were not treated were unrecognized; if recognized, were not 
followed.» The concepts of the causes of clinical secondary relapse, therefore, 

1 Italicized by Moore.
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zu betragen, ofter aber an Hohe zu wechseln, so dass nicht immer ein drei­
monatlicher, sondern nur ein sechsmonatlicher, auch einmal ein neunmonat­
licher Rhytmus hervortritt. Er erscheint oft in reinster Form, wenn kein Eingriff 
der Behandlung die sichtbaren Erscheinungen beseitigt hat.1 In diesem Fall, 
wenn ein derberes Exanthem Hinger als drei Monate zur Selbstheilung braucht, 
sind zu gleicher Zeit alte Reste der einem mit frischen Erscheinungen der 
nachsten Eruption zusammen aufzufinden. Die im allgemeinen kurzere Zeit 
der Selbstheilung der Exantheme bringt aber meistens eine symptomlose Pause 
zwischen zwei Hauteruptionen hervor.»l The authors continue (ibid.): «Auf 
diesen Rhytmus hat die Behandlung keinen nennenswerten Einfluss ... » 1 

It is noteworthy how strongly modern authors emphasize treatment in their 
definitions of clinical secondary relapse, and the only reservation made lies 
in the statements that all later lesions which occur (i.e. without treatment) 
must be regarded as progression. Meirowsky and Pinkus on the other hand, 
stress the rhytmic course of secondary syphilis and the relapses, maintaining 
that this rhytmic course is found in its purest fonn in untreated cases, and also 
that treatment has no appreciable effect on it. There is a possibility that 
clinicians at the time of Meirowsky and Pinkus had an opportunity to observe 
more cases of untreated syphilis than have modem authors, and certainly 
they saw more cases influenced little by treatment (such as by mercury 
inunctions and small doses of salvarsan). These facts may have led to their 
concept as to the course of the infection at this stage of the disease. However, 
these beliefs of Meirowsky and Pinkus evidently are not based on the observa­
tion of a series of untreated patients, but rather on clinical impressions gained 
through the study of individual cases (as demonstrated by the fact that no 
figures are given). Consequently this concept rests on a more or less hypothetical 
background and must be judged accordingly. Their theory, nevertheless, 
demonstrates a considerable divergence of opinion on the causes of clinical 
secondary relapse as expressed by modern and earlier authors. 

If we accept the hypothesis that the course of the syphilitic infection at this 
stage of the disease really is rhythmic in character, symptoms and signs 
disappearing and reappearing with symptom-free intervals without treatment, 
this means we shall have to consider the possibility that clinical secondary 
relapse develops as part of the natural course of the disease and is not caused 
by inadequate or irregular treatment in itself. The validity of this hypothesis 
can be tested in the present material. 

Occurrence. 

As already mentioned we do not know the incidence of clinical secondary 
relapse in untreated syphilis, and the figures found in the literature are all 

1 Italicized by the present author.
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for other arsphenamines and for mapharsen (arsenoxide). They are presented 
graphically in Fig. 2. 1 Since the incidence of infectious mucocutaneous relapse 
in untreated patients is unk.nmiVIl, no comparison can be made as between 

treated and untreated groups. Among treated patients the incidence of infectious 
relapse shown in Fig. 2 is a minimum, for it represents only patients actually 

observed; because of the triviality of relapsing lesions, many (perhaps most) 
such patients are not observed at the time. Of those who receive only 1--4 
injections of an arsenical drug, however, nearly 65 per cent later develop 
infectious relapse. When 5-9 injections are given, the proportion drops to 
about 12.5 per cent; with as many as 30 injections (now, of course, ,'T.ith 
concomitant heavy metal) to about 1.2 per cent.» It will be noted that in table 
�8 ocular forms of relapse have been included, whereas the figures given by 
Stokes et al. relate to mucocutaneous relapse, and Moore's to infectious relapse, 
probably meaning that some of the non-infectious forms have been omitted 
by the last authors. It is not quite clear, however, whether Moore's figures have 

to do exclusively with proven darkfield positive lesions or include also potentially 
infectious forms, whereas Stokes' use of the expression mucocutaneous relapse 
may indicate that he has taken in all lessions of the skin and the mucous mem­
branes irrespective of infectiousness. Otherwise Stokes et al. (1944 - p. 672) 
in discussing the prognostic significance of secondary and serologic relapse, 
write: «Cooperative Clinical Group results (Stokes and coworkers) (observation 
period too short) showed a relapse expectancy of 19. 7 per cent including all 
forms, of which, when observed for more than six months, 12.1 per cent was 
mucocutaneous, 3.4 per cent asymptomatic neurosyphilis, 4.1 per cent sympto­
matic neurosyphilis, and 0.9 per cent cardiovascular syphilis.» Kampmeier 
(1943) reports 6.9 per cent recurrent manifestations among 1,837 cases of acute 
syphilis diagnosed at the Vanderbilt University Hospital Syphilis Clinic. For 
occurrrence of clinical secondary relapse in patients treated with different 
amounts and types of penicillin see subsequent section in this chapter on time 
relationships. 

There is general agreement that the relapse rate in early syphilis is dependent 
not only on treatment but also on stage of the infection at the time treatment 
is begun. Moore (1944 - p. 23) presents the following table (our table 29) and 

writes: «As is shovm by the data of the C.C.G. (Table 1), infectious relapse 
is paradoxically more frequent in primary than in secondary syphilis under 
identical conditions of treatment. This is surely due to the fact that by the time 
the patient has developed the generalized tissue reaction of secondary syphilis, 
his own resistance against the infection is enhanced. The data are convincing 
evidence that in this respect, at least, primary syphilis should be treated as 
energetically and for as long a time as secondary syphilis. » 

1 Figure not reproduce:!.
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Table 29. 

Incidence of lnf ectious Relapse as Related to Stage of Disease at the 

Start of Treatment 

Stage of disease 

Scronegative primary 

Seropositivc primary 

Early secondary ......... . 

(Data of the C. C. G.) 

Total cases observed 

342 

585 

2252 

Percentage of patients 
:levcloping infectious relapse 

16.4 

20.2 

9.5 

Reproduced from Moore, J. E.: <The Modem T reatmenr of Syphilis·•, 2nd ed. Charles C. Thoma.•,
Springfield, Ill., 1944. 

(Moore's table 1, p. 23). 

The incidence of secondary relapse in Copenhagen, Denmark, as reported 
by Lomholt (1936), for nvo different periods during the salvarsan era, is 
presented in tables 30 and 31. Lomholt remarks about the findings in the first 
table (p. 33): «In the first years of salvarsan therapy infectious relapse was 
observed in more than one-fifth of treated syphilitics. Pontoppidan has rendered 
an account of the materials from the Rigshospital and from Rudolph Bergh's
Hospital (table 21). The patienls were given a combined salvarsan-mercury 
treatment consisting generally of 2--3 salvarsan injections and a single series 
of mercurial inunctions (30-50). In several cases 6-10 calomel injections 
were given instead of the inunctions. Only a small percentage of these patients 
have been under any protracted, intermittent course of treatment.» About table 
30 Lomholl says (ibid. p. 6, Part II): «Probably in some of these cases it was 
a matter of reinfection or superinfection rather than a relapse. l\1ost of the 
clinical skin manifestations that have occurred after the treatment, however, 
have been relapses. As in most instances it is not possible clinically to differenti­
ate behveen relapse and reinfection, they are all put down under the designation 
«recurrence». Undoubtedly this gives no essential shift of the figures ... > In

connection with table 31 he wi·ites further (ibid. p. 33): «After the venerologists 
went on to give more and stronger doses of salvarsan (6-7) in connection 
with a strong, often combined (salv. + Hg or Bi) intermittent treatment in the 
first years of the infection, the contagious relapses have decreased considerably 
in number. This is illustrated very strikingly in an account of a large material 
from the Rigshospital and Rudolph Berg's Hospital (1797 cases from 1920-27) 
as shown in Table 3 (in comparison with Table 2.) ... > It is notable that these 
findings do not seem to corroborate the concept that secondary relapse is to be 

1 Reproduced in table 30. 
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Table .10. 

Frequency of Clinical Recurrences in 727 Cases of Fresh Syphilis, Treated in the 

Rigshospital'' and Rudolph Bergh's'i• Hospital between 1910 and 1914, 

by Stage of Disease at Start of Treatment. 
(After B. Pontoppidan's investigations) 

Patients developing 

Stage of disease Total number of cases clinical recurrence 
observed 

No. I Per cent 

Seronegative primary . . . . . . . . . . . . . . 142 16 11.3 

Seropositive primary . . . . . . . . . . . . . . 139 32 23.0 

Secondary . . . . . . . . . . . . . . . . . . . . . . . . 446 112 25.1 

� Copenhagen, Denmark. 

Note: Among the total of 727 patients there were also found 87 serologic relapses (12.0 per cent), 
and among the 446 treated during the secondary stage 75 serologic relapses (16.8 per cent). 
The serologic relapses have been omitted from the present table. 

Adapted from Lomholt, E.: «Course of Changes in the Spinal Fluid of Syphilitics. A Clinical 
and Catamnestic Study», Acta psychiat. et neurol., Suppl. XI, Levin & Munksgaard, Ejnar Munks, 
gaard, Copenhagen, 1936. 

(Lomholt's table 2, Part II, p. 6). 

found more frequently in primary than in secondary syphilis. In the first series 
(table 30) the opposite has been found to be the case; in the second series, the 
figures are only slightly higher for primary syphilis and the differences are 
probably not statistically significant. 

Multiple outbreaks. Kampmeier (1943 - p. 2.01) writes about this question: 
«Though secondary relapse usually occurs but once, multiple relapses may 
occur. Among the 80 cases in our clinic, 89 per cent experienced one relapse, 
9.6 per cent two relapses, and 1.4 per cent three relapses ... » Stokes et al. (1944 
- p. 623) refer to the results from the Cooperative Clinical Group series:« . . .  86
per cent of them relapsing once, 11 per cent twice, 2 per cent three times and
1 per cent four times ... » Neither of the authors gives any information as to
possible re-treatment given the patients for their various multiple outbreaks,
and how this may have affected the frequency.

Sex, and Age at Infection. 

As to the influence of age in clinical secondary relapse Stokes et al. (1944 -
p. 623) write: « ... Relapse tends to be more frequent in the younger patient
(33.3 per cent for patients under sixteen years and 30.9 per cent for patients
between sixteen and twenty years; as compared with 2,3 per cent in patients
over forty) ... » The figures are taken from Cooperative Clinical Group and
the University of Pennsylvania Studies and the differences do not seem striking.
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noticeable that other manifestations of late syphilis also are found more 
frequently among those who suffered relapse. The amount and type of treatment 
given originally to the 78 and to the 48 who were subsequently treated during 
the first two years of infection was not mentioned. « ... Efforts to evaluate 
treatment before and after relapse in so small a group gave meaningless 
results ... » (Padget, ibid.). It should be noted also that in this connection no 
breakdown as to sex was made and it was not stated how large a percentage of 
the cases with neurosyphilis constituted asymptomatic ncurosyphilis. In the 
material as a whole asymptomatic neurosyphilis comprises about fifty per cent 
of the cases listed as neurosyphilis. Furthermore, the proportions of uncompli­
cated aortitis in the two groups of cardiovascular syphilis were not given. The 
seriousness of prognosis may depend on the above factors. 

II. Present Investigation.
Introductory Remarks. 

As a basis for the study of clinical secondary relapse in untreated secondary 
syphilis, we have chosen a total of 1,035 patients ( 335 male and 700 female). 
We started out with the patients belonging to the main groups «Known» and 
«Partially Known», which totalled 1,147 patients, or 374 males and 773 females 
(see table 21, p. 93), and from this number we removed 112 patients as 
follows: Those admitted to Boeck's department in secondary recurrence, 
comprising 17 males and 47 females, or a total of 64 patients. Those known to 
have received any kind of specific treatment before, during, or immediately 
after hospitalization in Boeck's department (comprising 2-2- males and 26 
females, or a total of 48). 

Before proceeding to the description of the findings it is important that the 
points given below be borne in mind: 

1. The vast majority of the patients had shovm symptoms and signs of
secondarr syphilis before discharge; we are dealing with only a negligible
number of patients discharged during an earlier phase of the infection.

2. These patients were under close clinical supervision for their secondary
syphilis for a considerable length of time.

3. With very rare exceptions they were not discharged until all symptoms
and signs had disappeared, as judged from the clinical picture.

4. For the majority of the patients who developed clinical secondary relapse
the same policy of isolation was employed as that described for the patients
originally. These patients were either hospitalized in Boeck's department
at the Rikshospital or at the V.D. ward of the Municipal Hospital of Oslo,
and only occasionally observed on an ambulatory basis by the Oslo City
Health Department, V.D. Division. It can therefore safely be assumed
that the quality of the diagnoses was uniform and as good as the original.
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5. The individuals in whom clinical secondary relapse was observed were
found not to have received treatment elsewhere between the termination
of the secondary syphilis and the outbreak of the first relapse, whereas a
few are known to have been given treatment, either for the first relapse
or one or more of the subsequent ones ( see later).

6. The period of time between the termination of secondary syphilis and the
outbreak of secondary relapse is here calculated as the interval between
the date of original discharge from Boeck's department and the date
of readmittance either to the same department or to the Municipal
Hospital of Oslo, or the Oslo City Health Department. This seemed the
only procedure which could secure uniformity, the patient's own infor­
mation as to onset of symptoms and signs usually not being reliable enough
for estimates of time relationship. The outbreaks of clinical secondary
syphilis, therefore, may have been recognizable for a shorter or longer
period of time before the diagnosis actually was made, but we have no way
of determining the length of this period, a drawback we have in common
with most investigators analysing similar problems.

When it comes to the estimates of time relationships the material has 
been limited to the central age-groups 15 to 39, the groups under 15 and 
over 39 having been omitted. It is felt that omission of these groups is 
not necessary for the study of clinical secondary relapse inasmuch as the 
period of time in question is comparatively short, relapses usually occurring 
within the first, second, and up to approximately the fifth year of infection. 
However, for the study of the longer time relationships in «benign» tertiary, 
cardiovascular and neurosyphilis, it is essential that the material be 
composed of individuals whose ages do not differ markedly. It is felt that 
the time-relationship problem should be treated on a similar basis through 
all phases of the disease and identical methods utilized so as to allow for 
evaluation from period to period. This is the reason why the above 
mentioned age-groups have been omitted from the beginning, and the 
principle has been maintained in all tables dealing with time relationships, 
in order to assure uniformity throughout. 

As mentioned above, we are here necessarily dealing with clinical 
secondary relapse occurring after the h.ealing of lesions of the original 

outbreak of secondary syphilis, which forms the starting-point for our 
time-relationship estimates as contrasted to most series described in the 
literature, where the starting-point is the onset of infection, or to be more 
exact, the onset or termination of treatment. Thus direct comparisons as 
relates to time relationship can not be made without that fact being taken 
into consideration. It is possible, however, roughly to estimate the interval 
betvveen the onset of infection and the outbreak of clinical secondary relapse 
also in our material. What we have to take into account is the period of 
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time during which the patients sho"v symptoms and signs of their secondary 
syphilis. In our series this period can be estimated to be approximately 
identical with the length of stay in hospital. For secondary syphilis (see 
table 20, p. 64), the median is 3.5 months for females and 2.1 months 

for males. True enough, we do not know the interval of time between the 

onset of symptoms and signs and the original hospitalization, but the 
variations found in the duration of stay in the hospital probably express 
variations in the duration of the infection prior to admittance. Thus the 

median length of stay in the hospital can be used as an approximate index 
of the duration of symptoms and signs of secondary syphilis, as already 
mentioned. For patients with primary and secondary syphilis the median 
hospital stay is 4.4 months for females and 3.1 months for males, or about 
one month longer for each group. Thus, if we wish to use onset of infection 
as our starting-point instead of termination of the secondary syphilis, we 
shall have to add on the average about one month to the medians for 
secondary syphilis. Thus, the time from onset to discharge is estimated 
as about three months for males and about four and one-half months for 
females. In this way the time-relationship figures for our series should 
at least roughly be comparable with those where the onset of infection has 
been used as the starting-point. It is fairly obvious that possible comparisons 
under these circumstances should be limited to broad trends rather than 
to details. 

7. From the standpoint of comparisons of type and sites of lesions it is to be
remembered that the lesions found in this group of patients with clinical
secondary relapse do not represent only those diagnosed on admittance,
but also any lesions which developed during the period of hospitalization.
In this respect our patients differ from those where treatment is
administered as soon as the diagnosis has been made, something which in

the majority of such cases would prevent further progression of the disease.
8. Rxcept for more recent prospective studies for the evalution of treatment

(especially penicillin) most data on secondary relapse have been obtained
in retrospect. This study is no exception. These patients have either sought
medical advice because of some suspicious symptoms or signs, or, as in
some cases, have been called-in by the Oslo City Health Department as
possible contacts. This, of course, bears on both the incidence and time­
relationship estimates and must be considered as being very important also
in eventual comparisons with other series.

Occurrence. 

Table 35 presents by sex and by age at infection our findings relative to the 
occurrence of clinical secondary relapse in untreated secondary syphilis. It 
shows that 23.6 per cent of the patients, or close to one out of four, after a longer 
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have in the main been constructed to illustrate these points. In Part I the lesions 
have been grouped as to potentially infectious and non-potentially infectious. 
By anogenital and mouth-throat is here meant mucous patches or moist erosions 
in the anogenital and mouth-throat regions. The other designations are self­
explanatory. 

The table (37, Part I) shows the lesions as they occurred, as solitary type-site 

or concomitant type-site manifestations, in 244 individual patients (with a total 
of 309 outbreaks). It will readily be observed in the total column that lesions 
of the anogenital and mouth-throat regions play a dominant role, occurring as 
solitary or concomitant manifestations in 84.8 per cent of the outbreaks. There 
is no marked difference betv-.'een males and females, and the picture remains 
practically unchanged throughout the different outbreaks. Next in importance 
come solitary ocular occurences, with 6.1 per cent of the total number of out­
breaks, iritis being the most common form. Eye lesions seem to be more 
predominant in females than in males, but the figures are too small to permit 
conclusions. Solitary lesions of the skin represent 4.9 per cent of the total and 
the remaining lesions 4.2 per cent. There is no appreciable difference in the 
sexes in these groups. 

Table 37, Part II, shows the distribution of the total number of lesions (508) 
diagnosed in the 244 patients, according to site-type and irrespective of whether 
the lesions were solitary or concomitant. It will be seen that anogenital and 
mouth-throat lesions account for a bit more than two-thirds, or 68.5 per cent, 
of the total number observed; skin about one-fifth, or 20.9 per cent; and ocular 
(all forms) approximately 7 per cent. Other manifestations play a relatively 
minor role numerically. Because of the difficulties in differential diagnosis prior 
to the use of x-ray it is probable that the periostitis group comprised cases of 
osteitis as well. Tt is interesting to note there was one outbreak of neurorecur­
rence in the strict sense of the definition, asymptomatic neurosyphilis not being 
diagnosed during the period in question as no spinal punctures were performed. 
This is in keeping with the concept that neurorecurrence is related to irregular 
or inadequate treatment. The most striking obserYation, however, regardless 
of whether we consider the individual cases, the various outbreaks, or the 
individual manifestations, is the predominance of lesions of the anogenital and 
mouth-throat regions. These lesions will be infectious or potentially infectious 
in practically all instances, and in regard to possible spread of infection, they 
constitute an extremely dangerous form of early syphilis. The importance to 
public health can hardly be over-estimated and it is essential that the clinician 
dealing with early syphilis be aware of these facts. They are well known, but 
they deserve to be emphasized in view of the theories held by some modern 
syphilologists, who point out that in untreated secondary syphilis the refractory 
state towards early infectious lesions is usually reached by the time clinical 
manifestations have completely disappeared. 
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Table 38. 

Interval of Time Between Termination of Secondary Syphilis and First Outbreak 
of Clinical Secondary Relapse, by Sex. 

Part I. 
(Ages 15-39•) 

Male 

I
Female 

I
Total 

Time interval 
No. I Per cent No. I Per cent No. I Per cent 

Weeks 0 2 - 0 - 2 -

1 2 - 2 - 4 -

2 2 - 6 - 8 -
3 4 - 8 - 12 -

Subtotal I 10 15.4 I 16 I 10.7 I 26 I 12.1 

Months 1 15 - 27 - 42 -

2 9 - 14 - 23 -

3 5 - 7 - 12 -

4 5 - 20 - 25 -

5 3 - 13 - 16 -

Subtotal I 37 I 56.9 I 81 54.4 I 118 55.1 

6 3 - 5 - 8 -

7 5 - 3 - 8 -
8 4 - 9 - 13 -
9 1 - 7 - 8 -

10 0 - 6 - 6 -

11 0 - 2 - 2 -

Subtotal I 13 20.0 I 32 I 21.5 I 45 I 21.0 

12 2 - l - 3 -

15 0 - 3 - 3 -

18 0 - 1 - 1 -

21 1 - 5 - 6 -

Subtotal I 3 I 4.6 I 10 I 6.7 I 13 I 6.1 

Years 2 1 - 8 - 9 -

3 1 - 0 - 1 -

4 0 - 2 - 2 -

5 0 - 0 - 0 -

Subtotal 2 I 3.1 10 I 6.7 I 12 I 5.6 

Total I 65 I 100.0 I 149 I 100.0 I 214 I 100.0 
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the period of time set up in the table. It has been assumed that those not found 
to have developed clinical secondary relapse (through the manifold methods 
of collecting clinical data employed) have remained symptom-free, and only 
in this sense have they been kept under obsenralion. (See also note under 
table 39, column five, and point eight, p. 118 in Introductory Remarks.) 
Column three gives the numbers known to have been lost from observation 
(dead or alive). The remaining column headings are self-explanatory. Positive 
and negative in these columns refer not to tests but to these terms as applied 
to this table - developing or not developing clinical secondary relapse. 

The cumulative probability of developing clinical secondary relapse as 
demonstrated by this material (fig. 7), is about 24 per cent at the end of three 
years after symptoms and signs of secondary syphilis have disappeared. It is 
about the same for males and females. The percentage is slightly higher than 
that arrived at through ordinary frequency estimates, which was to be expected 
since the denominator steadily decreases with time. By and large this way of 
demonstrating the incidence certainly gives a more correct picture of the 
development than does an ordinary frequency distribution table. It is further 
to be noted that the curves are fairly steep in the first year, the one for males 
climbing a bit faster and higher than the one for females, reaching 22.5 and 
21.3 respectively. After the first year the increase is very small and the curves 
correspondingly gradual, the one for females being a bit steeper than that for 
males. Between the third and the fourth years the curves for the two sexes have 
reached a point where they are practically identical (about 24 per cent). 

Prognostic Significance. 

This question is discussed in Chapler XI, The Prognostic Significonco of 
Clinical Secondary Relapse and «Benign» Tertiary Syphilis, pp. 332--337. 

III. Discussion.

Causes and Definition. 

It has been shown that symptoms and signs in untreated secondary syphilis 

disappear after a period of a few weeks lo twelve months. TI1is is then followed 
by a period of clinical latency, which in a minimum of 25 per cent of the cases 
is interrupted by new demonstrable lesions, or, symptoms and signs of clinical 
secondary relapse. Of these patients again a little more than one-fifth vvill 
experience from one to three additional outbreaks, likewise occurring after 
periods of clinical latency. This development, therefore, must be considered as 

part of the natural course of the disease. It has been held that the reaction of 
the skin and the mucosal membranes (and probably also of the eye, the bones 
etc.) is dependent upon the multiplication of the spirochetes at any given time, 
the rate of which is in turn determined by the status of the struggle between 
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to a certain extent to prevent secondary relapse. Our figures also seem to show 

that multiple outbreaks are more commonly found in females than in males, 
but the figures are too small to permit definite conclusions in this respect. 

Sex, and Age at Infection. 

As far as incidence of clinical secondary relapse in the untreated syphilitics 
is concerned, no appreciable difference between males and females has been 
found, and this is in agreement with the opinions expressed by Thomas (1949) 
and Kampmeier ( 1943) on this point. The symptoms and signs of clinical 
secondary relapse have been considered as the result of hitherto unknown 
immunologic processes. Thomas for example, maintains that relapses are caused 
by inadequate or irregular treatment which « ... interferes with the production 
of permanent «immunity» to the development of early lesions and probably 
with that of other immune reactions in the host. .. » (ibid. p. 15). If the occur­
rence of clinical secondary relapse is the same in untreated males and females, 
it seems reasonable to believe that the immune-reactions which have taken 
place are identical in the two sexes, resulting in correspondingly identical 
clinical manifestations. In other words, the factors usually held responsible 
for the milder course of the syphilitic infection in women (biochemistry of 
menstruation and pregnancy), do not seem to affect the natural development of 
the disease in this early phase, as judged by the clinical picture. If the develop­
ment of clinical secondary relapse in itself as maintained hy several authors, 
meant a change in the immune-mechanism which might lead to serious late 
lesions, it is rather surprising that the phenomenon is found as commonly in 
females as in males. At any rate, the possible change in the immune-processes 
can hardly play a decisive role for the later occurrence of serious manifestations, 
when we take into account the preponderance of late lesions in males. But, even 
if this change in the immunological picture takes place to the same extent in 
both males and females, it cannot be excluded that the more unfavora ble 
outcome in males may have to do with the fact that females are protected by 
a mechanism which acts during the later development of the infection, 
irrespective of what may have happened during the early phase. Of course, if 
secondary relapse passes undetected, the patient is exposed to the risk of 
subsequently developing serious late manifestations because treatment has not 
been sufficient to prevent the natural course of the disease, and not because 
of relapse itself. 

To date the problems of clinical secondary relapse have been surprisingly 
seldom analysed on a sex-specific basis. However, if the syphilitic infection is 
« ... milder in women to the point of being almost a distinctive disease ... » as 
expressed by Stokes et al. (1944 - p. 30), it is evident that a breakdown by sex 
should be done for all phases of the infection, beginning with the secondary 
relapses, this being the only way of evaluating the course of the disease in its 
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Thomas (1949) has also stated that infectious lesions developing after two 
years in untreated syphilis are extremely rare. It has been confirmed that they 
are rare, but 12 instances of the first outbreaks of secondary relapse and 14 of 
the multiple outbreaks were observed in our material after two to two and 
one-half years. (See table 38, Parts I and II, p. 126.) In other words, it does 
not seem that inadequate or irregular treatment in itself can be held responsible 
for this delay in the establishment of the refractory state. 

In the section on occurrence we have already discussed the various basic 
epidemiologic factors that must be taken into account when it comes to 
comparisons between treated and untreated cases, and they are of no less 
importance in connection with the time-relationship question. Unfortunately, 
when presenting figures on time relationships of secondary relapse, most authors 
evidently have had to disregard these factors, either completely or in part. 

Moore's (1944) figures on time relationships of infectious mucocutaneous 
relapse were based on the results arrived at in three different series ( « ... are 
based on our own experience and the fundamental data of Fournier and of the 
Cooperative Clinical Group .. . », see p. 112), and this probably is the reason 
why he had to disregard the factor of kind and amount of treatment. It is further 
to be noted that breakdown as to stage of infection was not done, and that only 
infectious forms of secondary relapse were included. 

The figures found by Stokes et al. ( 1944) through their analysis of the 
Pennsylvania series were presented in very much the same way, in that the 
results were not given according to amount of treatment or stage of in£ ection 
and the material comprised only the mucocutaneous and cutaneous forms of 
relapse. It might be added that the number of relapses in this series is relatively 
small (55 cases). The method and efficiency of follow-up also bears on the time­
relationship question, but how this factor may have influenced the figures in 
the above mentioned series is not clarified by the authors. 

Finally, comparisons have been made even more complicated by the fact 
that our figures relate to the interval between the termination of secondary 
syphilis and the outbreak of the relapses, and thus only approximate estimates 
of the onset of infection can be given for purposes of comparison. Under these 
circumstances, therefore, an evaluation of the time relationships of secondary 
relapse in treated and untreated cases as based on comparisons between ours 
and the series above, are fraught with so many uncertainties that it must be 
considered close to valueless. 

We turn now to the time relationships of secondary relapse in penicillin­
treated cases (Merrell, 1951). The basic epidemiologic factors have been 
discussed previously ( see section on occurrence). It is emphasized, however, 
that the lack of breakdown by stage of infection in Merrell's material probably 
forms the most serious obstacle when it comes to comparisons with the results 
arrived at in untreated syphilis. And again we have the question of using 
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vations of Grin (1953) on endemic syphilis in Yugoslavia. Grin (ibid. p. 40) 
describes both types as follows, « .. . First, there may be reactivation of residual 
treponemes in a sensitized allergic organism, upsetting the parasite-host 
relationship. This occurs in untreated or inadequately treated sporadic venereal 
syphilis; it may also occur in endemic areas, usually in the stationary or regres­
sive period, but it is probably of secondary importance. Secondly, tertiary 

lesions may develop from superinfection of the host which is already in an 
allergic state as a result of prior infection. In such cases, any residual dormant 
treponemes in the host are likely to be of little importance; the essential features 
are the host's changed reactivity and allergic state». 

Occurrence. 

It is only natural from a public health point of view that the non-infectious 
«benign» tertiary lesions have been considered less important than secondary 
relapse, and likewise by both patient and physician have been looked upon as 
minor problems compared with cardiovascular, neuro- and other late syphilis. 
This, in addition to the steady decrease in occurrence after salvarsan was 
introduced, has certainly played a great role in the relative lack of interest in 
the problem of these manifestations, and in the scarcity of information relating 
to epidemiologic data in the literature. 

Moore (1944), quoting Bruusgaard, gives the incidence as being about 12 
per cent in untreated syphilis. Thomas (1949 - p. 190) vvrites: <<The incidence 
of demonstrable late syphilitic lesions of the skin, mucous membranes, skeletal 
system, and viscera of patients observed at Bellevue Hospital has definitely 
declined in the past decade. This is probably due to improvement in case finding 
and treatment during the past 20 years. I doubt that statistics of the incidence 
of the so-called benign late lesions of syphilis have much significance at present. 
The incidence undoubtedly varies in different communities. In Bruusgaard's 
report of 473 untreated patients, the incidence of late lesions of the skin, 
mucosae, and bones was 12.2 per cent.» In the «Alabama Study» (Vonderlehr 
et al., 1936) the incidence of late involvement of the bones, joints and skin 
turned out to be 11.5 per cent, the majority of the patients (9 per cent) showing 
periostitis, osteitis and Charcot's joints, whereas only 2 per cent had both a late 
skin and bone and joint involvement, and less than 1 per cent syphilis of the 
skin alone. These figures evidently are based on the finclings made in the 
original 1932 examinations (see description of the «Alabama Study», p. 28), 
and therefore represent prevalence of « benign» tertiary syphilis rather than 
incidence. Whether the lesions diagnosed relate to active or inactive forms, or 
both, is not clear. It is also to be noted that Charcot's joints have been included. 

Nielsen (1950) made a follow-up study of 467 male patients treated for 
primary and secondary syphilis in the University Clinic of Dermato-Venereology 
of the Rigshospital in Copenhagen between 1913 and 1920. The period of 
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consequently the majority of the patients have received some form of treatment 
which has prevented or at least made multiple outbreaks relatively rare. 

In Frazier and Li's series (1948) it is not directly stated whether the total 
number of patients with «benign» tertiary manifestations represent first 
outbreaks only or include also multiple outbreaks occurring in the same patient. 
This question may have some bearing on the sex distribution of «benign» tertiary 
syphilis. If multiple outbreaks occur more frequently in females, this phenome­
non may, at least in part, be responsible for the preponderance of females over 
males in this respect. 'Whether it has influenced the findings in Frazier and Li's 
series is difficult to determine. About the Chinese patients in this latter study 
it is stated that they represent all admissions to the syphilis clinic of the Peiping 
Medical College from 1927-1937, which might indicate that they are dealing 
with number of outbreaks rather than with the actual number of patients. On 
the other hand, all of the patients were admitted to good hospitals or clinics 
and presumably treated, something which in the majority of the cases would 
probably prevent further outbreaks of «benign» tertiary manifestations, and 
therefore the number of such outbreaks can be assumed under all circumstances 
to be relatively small in Frazier and Li's series. 

Sex, and Age at lnf ection. 

Information on sex is either scanty or lacking, and this goes for practically 
all the leading textbooks on syphilology. Among the white patients (patients 
who were admitted to the Johns Hopkins during the twelve years 1920-1931) 
Frazier and Li (1948) found that females had more tertiary localizations in 
extraneural structures than did males. In considering this series as a whole, 
comprising in addition to the whites, Negroes and Chinese, these authors write 
about «benign» tertiary syphilis « ... throughout the course of the disease, 
cutaneous and skeletal structures were more often actively involved in women 
than in men, but the reverse was true of the cardiovascular and central nervous 
systems». 

The present author has not been able to find information in any of the above 
mentioned textbooks on the influence of age at infection in «benign» tertiary 
syphilis. That it occurs in children is mentioned by Grin ( 1953 - p. 34) in his 
work on endemic syphilis, « ... Although frequent in children, theyl also occur 
in all age-groups». No figures on the relative frequency in the various age­
groups are given, however. 

Age at manifestation. In Frazier and Li's (1948) white patients the mean 
ages at outbreak of cutaneous and skeletal manifestations of « benign» tertiary 
syphilis were as follows: males - cutaneous 41.5 years, and skeletal 42.0 years; 
females - cutaneous 37 .1 years, and skeletal 43.5 years. 

1 Gummatous lesions. 
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than one structure) ones, 90 per cent versus 6.1 per cent (3.8 per cent 
undeterminedl). Second, solitary manifestations of the skin represent 70.1 
per cent of all outbreaks, thus far outweighing all others in importance. Next 
come skeletal and mucous membranes with 9.6 and 10.3 per cent. The 
relationship of solitary and concomitant lesions and the preponderance of soli­
tary skin lesions are by and large the same in males and females. ¥/hen it 
comes to comparisons between the sexes in the various sub-groups (skeletal, 
mucocutaneous and those with concomitant lesions), the figures are too small 
to permit conclusions. 

Treatment. 

The treatment some of these patients received during the earlier stages of 
the infection has been considered previously (point 4, p. 155). As far as 
we have been able to determine on the basis of their records they had no other 
treatment between the termination of their fresh syphilis (secondary or 
secondary relapse), and the first outbreak of « benign» tertiary lesions. The 
majority, however, was treated for the various outbreaks of «benign» tertiary 
manifestations. This is an important point and an analysis of it vvill serve to 
illuminate further the questions raised in the section on treatment (p. 97) 
and may indicate whether the assumptions made therein are valid or not. 

When we take into account that tertiary lesions most commonly occur during 
the first 10 to 15 years after infection, it would be reasonable to assume that 
the majority of such outbreaks in our series would be found w:ithin the first two 
decades of observation (1891-1910), a comparatively smaller part of them 
during the first decade after salvarsan was introduced (1911-1920), and a 
steadily diminishing number in the follow:ing decades which are characterized 
by an increasing degree of adequacy in the treatment of all forms of syphilis. 

As will be seen from the percentages presented in the totals of tables 47 and 
48 the results we have arrived at in fact confirm the above assumption both as 
regards first and later outbreaks. Again, the period of time within which these 
outbreaks occurred would also bear on the kind and amount of treatment 
administered, that is, according to the development of syphilo-therapy which 
can be briefly summarized as follows: During the period preceding the 
introduction of salvarsan: only potassium iodide, mercury inunctions or local 
treatment. In the follow:ing decade: potassium iodide, salvarsan usually in 
relatively small dosages, with mercury inunctions gradually disappearing. In 
the next decades: salvarsan in increasing dosages, Bismuth, either alone or in 
combination with salvarsan, and finally during the last half of the nineteen­
forties, penicillin combined with arsenicals and Bismuth. Moreover, patients 
with «benign» tertiary manifestations usually would not receive the maximum 

1 Due to diagnoses without description. 
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Table 46. 

Structures Involved in «Benign» Tertiary Lesions, by Sex and Outbreak Number. 
( All ages•) (175 patients .. - 291 outbreaks) 

Solit.ary Concomitant 

Outbreak Skeletal Skin +Mucous Structure Total Number Skin Skeletal Skin+ + mucous mucous 
uncle-rnem-

skeletal branes mem- mem-
termined branes branes 

Males: 

I 32 7 4 1 0 5 2 51 

II 11 1 0 0 0 1 0 13 

m 6 2 0 0 0 0 0 8 

IV 7 0 0 0 0 0 0 7 

V 2 1 0 0 0 0 0 3 

VI 2 0 0 1 0 0 0 3 

Subtotal 60 11 4 2 0 6 2 85 

Per cent 70.6 12.9 4.7 2.4 0 7.1 2.4 100.0 

Females: 

I 83 9 21 1 I I 8 124 II 32 5 3 1 1 0 1 43 

III 16 2 0 0 l 0 0 19 

IV 8 1 0 0 l 0 0 10 

V 4 0 0 1 1 1 0 7 

VI I 0 1 0 0 0 0 2 
VII 0 0 1 0 0 0 0 1 

Subtotal 144 17 26 3 5 2 9 206 

Per cent 69.9 8.3 12.6 1.5 2.4 1.0 4.4 100.0 

Total 204 28 30 5 5 8 11 291 

Per cent 70.1 9.6 10.3 1.7 1.7 2.7 3.8 100.0 

I 262 - 90.0 % �I 18 - 6.1 % 11�1 100.0

¥ Age at infection.
0 3 male and 3 female patients removed; outbreak number undetermined.
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(32 per cent) of the patients in whom «benign» tertiary lesions occured, in 
addition to their first outbreak, experienced from 1 to 6 more, and these figures 
represent a minimum for reasons described previously. This development, there­
fore, must be considered as part of the natural course of the disease, and the 
course, as was also the case during the secondary stage, shows a rhythmic 
tendency in a certain proportion of the cases. In order to evaluate what we 
accomplish by treatment, it must not be forgotten that we shall have to take 
into account also the multiple outbreaks of «benign» tertiary lesions occurring 

in untreated or inadequately treated syphilis. 

Sex, and Age at Infection. 

As regards the influence of sex on the frequency of «benign» tertiary lesions, 
we have not been able to demonstrate a significant difference on the basis of 
frequency data, although a certain trend in the direction of a more common 
occurrence among females was shown. There was, however, a significant 
difference between the sexes when the analysis was based upon calculation of 
probabilities. Thus we can not exclude the possibility that these manifestations 
actually are more frequent among females, as shown by Frazier and Li (1948) 
among others. It must be remembered, however, that the mentioned authors 
based their findings on a clinic or hospital material, and it is conceivable that 
females are more commonly hospitalized for these relatively «benign» lesions 
than are males. We have furthermore found that multiple outbreaks may be 
more common among females, although the distribution in this respect is not 
significant in our series. If multiple outbreaks do occur more frequently among 
females, this might also be an explanation of why some investigators, by 
counting outbreaks and not individuals, have found an excess of these 
manifestations among females. In, for instance, Frazier and Ll's series this 
possibility is fairly remote for reasons discussed previously (see p. 151). 

Age at Time of Outbreak. 

Age at outbreak of « benign» tertiary syphilis is in any given series dependent, 
among other things, on the distribution of the patients at age of infection. It will 
be remembered that the mean duration of infection at time of first outbreaks 
of « benign» tertiary syphilis in our series was 11.6 years, which is roughly 
the same as that found by Frazier and Li ( 1948) among their white patients. 
There is, however, a rather marked difference between mean ages at time of 
emergence of «benign» tertiary lesions in the two series: as far as males are 
concerned 36.8 years in ours as compared with 41.5 years for cutaneous and 
42.0 years for skeletal forms among the males of Frazier and Li's white patients. 
The age at infection among those of Frazier and Li's patients who later developed 
« benign» tertiary syphilis is not given, but if a fair proportion of patients with 
age 40 over at infection is included, this would tend to result in comparatively 
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trend in the direction of more common occurrence among fem ales was 
shown (13.7 versus 17.3 per cent). However, when the analysis was based 
on the calculation of probabilities, there was a marked and constant 
difference in the same direction from the 8th year on. At 10, 20, 30 and 
35 years the differences were statistically significant. The impression is, 
that «benign» tertiary syphilis occurs earlier and is more frequent among 
females. 

7. «Benign» tertiary syphilis was found to have occurred in all age-groups
listed, but the influence of age at in£ ection on the frequency of these

manifestations could not be determined with the data available.
8. In males the age at first outbreak varied from 25 to 65 years, with a mean

of 36.8 years; in females it varied from 20 to 70 years, with a mean of
34.9 years. It is stressed that age at outbreak in any given series is
dependent, among other things, on the distribution of the patients at age
of infection. From a comparative standpoint, therefore, age at infection
must be taken into account.

9. In respect to structures involved in «benign» tertiary syphilis, the
predominant features in the present series were: firstly, solitary (single­
structure) lesions were much more frequently diagnosed than were
concomitant ones (more than one structure), 90 per cent versus 6.1 per cent
(with 3.8 per cent undetermined). Secondly, solitary manifestations of
the skin represented 70 per cent of all outbreaks, thus far outweighing all
others in importance. Next came skeletal and mucous membranes with
9.6 and 10.3 per cent. These features were by and large the same in males
and females. The representativeness of the above findings were discussed,
and it is found that we can not exclude the possibility that our series, for
various reasons, are weighted somewhat in the direction of too many cases
with «benign» tertiary skin lesions.

10. The majority of the patients were found to have been treated for the various
outbreaks of «benign» tertiary lesions. Among those who had experienced
first outbreaks, 78.4 per cent of the males and 86.3 per cent of the females
were treated either with potassium iodide, with local remedies, or fell
within our small group of «treatment unknown». Most of the multiple
outbreaks were also treated with non-specific remedies, 82.4 per cent of
the males and 74.4 per cent of the females. Thus according to present-day
concepts of what constitutes specific treatment, the majority of the out­
breaks of « benign» tertiary in our series were left untreated.

11. Irrespective of whether it was given for the f
i
rst or later m!tbreaks 12 of 

the males (23.5 per cent) and 31 of the females (25 per cent) were found 
to have received specific treatment for their «benign» tertiary manifesta­
tions. These cases were analysed to find out to what extent the treatment 
administered could be assumed to have protected the patients against 
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Chapter VIII. 

NEUROSYPHILIS 

I. Excerpts from and Comments on the Literature.

De/ inition. 

The classification of neurosyphilis varies somewhat from one textbook to the 
other. Most modern syphilologists, however, base their classifications on a 
combined clinical and anatomic basis as exemplified by the following, originally 
given by Moore (1946), and with minor changes, adopted by Thomas (1949 
- p. 241), from where it is reproduced.

«1. Asymptomatic. 
2. Acute syphilitic meningitis of early syphilis.
3. Meningovascular syphilis, which includes arachnoiditis and all clinical

syndromes which do not fit into some other recognizable classification.
4. Vascular neurosyphilis which is thrombosis or hemorrbage of cerebral

vessels.
5. General paresis.
6. Tabes dorsalis.
7. Taboparesis.

8. Erb's spinal spastic paraplegia.
9. Syphilitic (nonparetic) epilepsy.

10. Gum ma of brain or spinal cord.

11. Primary optic atrophy.

12. Eighth-nerve deafness.»

The general basis on which classification of neurosyphilis rests is reflected 
in the following statement by Moore (1944-p. 356), « ... This divides patients 
into four groups, depending on the extent to which the pathologic lesion is 
predominantly meningeal, vascular, or parenchymatous, the clinical picture 
predominantly on an inflammatory or a degenerative basis, as follows: 
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necessary to establish at least approximate values for the «period of incubation» 
in general paresis. On the basis of general experience, Aebly estimated the age 
at recognition to lie around 35-45 years, averaging 40 years, and the age at 

onset of infection somewhere around 20-25 years, averaging 22--23 years, 

thus making an average «period of incubation» of 17-18 years. Next, the 
spread around this mean had to be taken into account. Aebly emphasized that 
the distribution was not known, but he assumed the curve to be fairly 
symmetrical, the mean thus falling in the middle, between the two extreme 

values estimated at Z respectively 30 years. In respect to the first group in the 
material, namely those infected between 1880-1884, Aebly found that the 
period of observation (average 29 years) was sufficiently long, so that all or 
practically all cases of general paresis could be expected to have developed 
within that period of time. He therefore felt that the proportion of general 
paresis (9.72 per cent) among these patients probably was more representative 

of the frequency in the material than the case was in the second group. In 

analysing the latter group (those infected between 1895-1899), he came to 
the conclusion that the proportion of general paresis given by the authors ( 3.25 
per cent) definitely was too small, because of the relatively short period of 
observation ( average 14 years). Assuming the spread around the mean to be 

fairly even, and the range to lie between 2 and 30 years, Aebly calculated one 
could only expect 24 per cent (or about one-fourth) of the cases with general 

paresis to have developed at the end of 14 years, and no more than 34 per cent 
(or about one-third) at the end of 16 years after infection. Thus, in his opinion, 
the propor6on of 3.25 per cent among the patients in the second group, as found 
by the authors, had to be multiplied by 3-4 in order to get the true frequency 
of general paresis among them, which would then become 9.75-13.00 per cent. 

Sex, and Age at Infection. 

It can be considered an established fact that serious central nervous system 
involvement is more commonly found in males than females. According to 
Stokes et al. ( 1944) neurosyphilis, irrespective of form, is three times more 
frequent in males than in females, though abnormal spinal fluids are 
encountered to the same extent in both sexes during the early phases of the 
infection. Moore ( 1944) writes that all forms of late neurosyphilis are more 

frequent in males than in females (see table 53, p. 19Z). 

The male-female ratios in neurosyphilis found in the literature usually refer 

to figures arrived at through studies of clinic or hospital populations, or, in 
some instances, especially as regards general paresis, to estimates based on 
mortality statistics. Both methods are characterized by the fact that the size 
of the reservoir from which the patients are originally drawn, for the most 
part in unknovvn. The figures can thus only be approximate, and there is no 
way of determining to what extent they are representative. Therefore, as would 
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It is a well-known fact that neurosyphilis is not infrequently seen in late 

congenital syphilis. Central nervous system lesions in patients infected during 
childhood (i.e. between O and 14 years) are, however, seldom reported in the 
literature, although they do occur. Whether this means that such patients are 
actually less commonly affected with neurosyphilis than those infected during 
adult life, is not known, but that possibility can not be excluded. 

Treatment. 

Ever since the introduction of the arsenicals, many syphilologists have been 
of the opinion that inadequate treatment during the early phases of the infection 
tended to increase the frequency of neurosyphilis. Just to mention an example, 
Dattne•r (1944), commenting on the wide discrepancies between the figures 
presented by Bruusgaard (1929a) and those arrived at by Mattauschek and 
Pilcz (1912--1913), indicated that an explanation probably could be found 
in the fact that the patients in the former series had been left untreated, whereas 
those in the latter had received various amounts of inadequate treatment in 
the form of mercury. Moore ( 1944), on the other hand, stated that even 
inadequate treatmentl would markedly reduce the frequency of diffuse meningo­
vascular syphilis, but that it would not materially influence the frequency of 
general paresis and tabes dorsalis in either direction. Adequate treatment,1 he 
wrote, would in all probability eliminate diffuse meningovascular syphilis 
altogether, or at least reduce it to a very low figure, while it would affect a 
moderate reduction in the frequency of the two more serious forms of general 
paresis and tabes dorsalis. In conclusion Moore said (1944 - p. 359): «Thus 

treatment, adequate or in.adequate, appears to have no influence in increasing 

the incidence of any form of clinical neurosyphilis2 except acute syphilitic 
meningitis; .. . ». Moore continued by stressing that treatment, especially if 
inadequate, definitely shortened the «incubation period» of neurosyphilis and 
presented the following eYidence provided by Hopkins ( 1933) (table 54). 
Finally, it is noteworthy, that, according to Moore, treatment which practically 
eliminated the risk of getting cardiovascular, proved wholly inadequate for 
the prophylaxis of neurosyphilis. 

Time Relationships and Age. 

In connection with time relationships in neurosyphilis, it is important to bear 

in mind that the various types of central nervous system involvement manifest 
themselves at different durations of infection. Thus it is generally held that 
diffuse meningovascular neurosyphilis occurs earlier during the course of the 
infection than general paresis and tabes dorsalis. This was brought out, among 

1 This refers to treatment of early syphilis with the arsphenamines and the heavy metals.
2 Italicized by the present author.
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Among the 20 cases of general paresis, there was 1 diagnosed as taboparesis 
with optic atrophy. It was found natural to classify this one case under general 
paresis. 

Out of a total of 17 cases of ta bes dorsalis, 10 fell into the category fonne 
fruste, or «burnt out» tabes; the remaining 7 in the category active form. Here 
too activity relates to the time the lesions were first recognized, and again the 
sub-grouping must be considered essential from a prognostic viewpoint, as well 
as in connection with the evaluation of the time-relationship and age estimates. 

Further, there were 2 cases of gumrna of the brain, which according to 

accepted principles, were classified as a special type of neurosyphilis. 
Finally, it should be noted that no case of asymptomatic neurosyphilis was 

found to have been diagnosed among our patients. The explanation for this 
phenomenon is partly to be sought in the fact that only a relatively small 
proportion of the total number of patients was found to have been subjected 
to spinal punctures, and partly in the fact that, when done, the examinations 
were in the majority of instances performed rather late in the course of the 
infection. For details on the quantitative aspects of the spinal fluid examinations 
we refer to Annex IV in which these questions are discussed. 

For the calculation of the percentage distribution of the various forms of 
neurosyphilis, we have, as mentioned previously, sub-divided the cases into 
four main categories: diffuse meningovascular, general paresis, tabes dorsalis, 
and gumma of the brain, which were found to constitute 37.1, 32.3, 27.4, and 
3.2 per cent of the total number in the series respectively. Among the forms 
listed in the table, gumma of brain was the least common form encountered, 
and this is in keeping with what we would expect. Relative to the three other 
forms, the trend - if any - would indicate diffuse meningovascular, general 
paresis, and ta bes dorsalis to have occurred in that order of frequency. However, 
since the differences found are not significant, \Ye are not in a position with the 
data available, to determine whether this distribution actually reflects the 

natural course of the infection or not. VVith the reservations made necessary 
by the small numbers involved, the findings also seem to indicate that, although 
neurosyphilis developed in higher proportions in males than females, there 

was practically no difference between the sexes as to frequency of the various 
forms of ncm·osyphilis diagnosed. 

An evaluation of the quality of the diagnoses in these patients necessitates a 
rather comprehensive analysis of each single case. This analysis is found in 
Annex V, p. XXI, to which we refer for details. 

By and large, the analysis showed that in the majority of instances the 
diagnoses, when made, rested on solid ground. A possible exception were the 
examinations done in some of the males diagnosed as having meningovascular 
syphilis. These must be considered as incomplete measured by modern 
standards, but taking into account the circumstances under which these 
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·when it comes to evaluation of the representativeness of the above figures,
we shall have to take into account the circumstances under which the final 
observation took place, as well as what may have happened to the patients in 
the interim, that is, the period behveen the original discharge from Boeck's 

department and the final observation. Furthermore, it is essential to consider 
each form of neurosyphilis separately. The general aspects of the quality of 
the diagnosis at final observation are discussed in Annex VIII, to which we 
refer. Here will be taken up questions of special importance for the evaluation 
of the quantitative data on neurosyphilis. 

In respect to the circumstances under which the final observation took place, 
the material can be sub-divided into those found to be dead, and those still alive, 
at time of investigation (1949-1951). The dead, who comprise the great 
majority of the patients in the present series (694 out of a total of 953 - 72.8 
per cent), were sub-grouped according to quality of diagnosis at final obser­
vation as follows (see annex table XX, p. XLIV): 

1. 209 (30.1 per cent) were found to have been autopsied.

2. 200 (28.8 per cent) were found to have been examined in a hospital just
prior to death.

3. 100 (14.4 per cent) were found to have been examined in a hospital a
relatively short time prior to death, and the final diagnosis could be made
on the basis of clinical information from the hospital plus the data found
on the death certificate.

4. 146 (21.0 per cent) were found not to have been hospitalized during the
last years before death, and the only information available at time of death
was the death certificate.

Finally, there were 39 patients (5.6 per cent) in whom fact of death was 
established, but on whom no clinical information was available. 

The average duration of infection at time of death was 26.8 and 26.0 years 
respectively in males and females (see annex table XXI, p. XLV). 

Among the 259 patients alive at time of investigation, clinical data were 
available on 216 (83.4 per cent), and 43 (16.6 per cent) were found not to 
have been examined by others and could not be brought in for examinations 
by us (see annex table XXIII, p. XLVIII). Among the living the average dura­
tion of infection at time of investigation was about 50 years in both sexes (see 
annex table XXIV, p. XLIX). 

On the basis of these data, plus both direct and indirect information from 

the interim period, an attempt will be made in the following to evaluate the 
representativeness of the proportions of the various forms of neurosyphilis as 
found in the present series. 
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3. Duration of syphilis at diagnosis of general paresis. Here we are concerned
with the study group «Known», comprising 953 patients (331 males and
622 females). For the purpose of this analysis the patients can be sub­
grouped as follows (we refer to table 24, p. 95):

a) The majority, 626 patients (246 males and 380 females), 65.7 per cent
of the total, infected during the period 1891-1900, had a duration in

1925 of 25-35 years.
b) The 217 patients (61 males and 156 females), 22.8 per cent of the total,

infected during the period 1901-1905, had a duration in 1925 of 20-
25 years.

c) The remaining 110 patients (24 males and 86 females), 11.5 per cent
of the total, who contracted syphilis during the period 1906--1910, had
a duration of 15-20 years in 1925 when malaria was introduced.

Since the spread around the usual «period of incubation» in general paresis 
is not known, we have no way of determining with any degree of accuracy 
how many of our patients could be expected to haYe shown symptoms and signs 
of general paresis as late as 1925 or later. But, considering the durations as of 
1925 for the three groups listed above, the chances are that only a relatively 
small number of paretics could possibly have been recognized in a condition 
suited for treatment, and at the same time sufficiently late during the develop­
ment of syphilotherapy to have been saved by means of malaria treaunent. 
On the basis of these theoretical considerations we can not completely exclude 
the possibility that some of the paretics in the present series may have been 
treated successfully, but in order for us to have missed these cases, they must 
also have escaped our search for clinical data from the inte1-im period. As will 
be recalled (see table 26, p. 98) there is an average of about two observations 
on each patient in the interim period, that is, between the original discharge 
and the final observation. If this fact is seen in context with the above consider­
ations on the possibilities for successful treatment open to our patients, it is felt 
that the number of paretics missed because of treatment in the interim period, 
is so small as to have influenced the end results very little. 

Now for the actual findings in the present series (see annex table XIII, p. 
XXII): Among the 20 paretics in the series, 6 (5 males - numbers 6, 7, 
8, 9 and 10; and 1 female - no. 41) were found to have been recognized after 
1925, that is, at a time when these patients might have profited from the 
introduction of malaria therapy. Any others developing after 1925 certainly 
would have had malaria therapy and a record would have been available to us. 

One of the males (no. 8) is actually the only paretic found to have been saved 
by modern methods of treatment. He was infected in 1896 at the age of 2; 
general paresis was diagnosed in 1931, the duration of infection at that time 
being 35 years. The pat-ient was treated successfully with malaria, tryparsamide 
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case of tabes. But we shall have to reckon ·with the possibility that some cases 
with incipient ta bes mjght have existed among these persons. In view of the 
long duration of infection, however, the chances are that the number of such 
cases would be small. This is exemplified by the fact that among those examined 

there was one person - a male (number 11, see annex table XIII, p. XXII) 
- found to be suffering from active tabes without pronounced symptoms and
signs of the disease. The only incapacilating manifestation was an ataxia, which,
up to the time of examination, had bothered the patient very little. Incidentally,
he had been treated for tabes at the age of 52 with 10 injections of arsenicals
plus 48 mercury inunctions, Lhe duration of infection at that time being 16
years. Now he is 80 years of age, and has had his syphilitic infection for 44
years. Thus, the process must have been active all through the 28 years between
treatment and final observation. He had received no additional specific treat­
menl during this period.

As to the 43 (16.6 per cent) of the living found not to have been examined 
by others, and who, for some reason or other, could not be brought in for 
examinations by us, it should be recalled that we had contacted the majority, 
directly or indirectly, and found them to be "''ell, or at least only suffering from 
more or less trivial diseases. Therefore, we are inclined to believe Lhat no cases 
of real incapacitating tabes existed among them. On the other hand, it can not 
be excluded decisively that this group may have contained some scattered cases 
of tabes with only slightly incapacitating manifestations. But, for reasons 
disrussed above, the number of such persons must under all circumstances be 
assumed to be small afler so many years duration of infection. And thus we 
have probably missed no sigmiicant number of tabetics on that basis. 

In summarizing, it is probably safe Lo assume we have found aU or nearly all 
of the patients who showed symptoms and signs of disabling or painful tabes 
donnlis al time of final observation, whereas we can not exclude entirely the 
possibility that we have missed some cases of early tabes, and also some with 
the so-called « burnt out» form of the disease. 

The next questions we might ask are the following: to what extent may 
patients who developed tabes dorsalis have been treated successfully in the 
interim period, that is, between the original discharge from Boeck's department 
and the final observation? And, if so, does the possibility exist that we have 
missed some of these cases? These are the £actors to be taken into account when 
attempting to answer the questions: 

1. The «incubation period» of tabes dorsalis. The «incubation period» of tabes
dorsalis i,., untreated syphilis is not exactly known, and, as mentioned
previously (p. 201 ) , the figures given in the literature vary somewhat
from one series to another. If we assume that the disease is usually
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we believe we have missed no significant number of cases because of successful 

treatment in the interim. 
In summarizing, we feel justified in maintaining that we have probably found 

practically all cases of real incapacitating tabes in the series, whereas there are 
chances that we have missed some patients with incipient tabes, and also some 
with forme fruste of ta bes. 

Representativeness of the figures on diffuse meningovascular neurosyphilis. 
When attempting to evaluate the representativeness of the figures on diffuse 
meningovascular syphilis, the following points must be borne in mind (some 
of them are taken from the section on prognosis pp. 201-202): 

1. Generally speaking, the clinical picture is not as characteristic as that
encountered in general paresis and ta bes dorsalis.

2. The diagnosis, therefore, is to a greater extent dependent on whether spinal
fluid examinations are done.

3. Recovery from symptoms can be expected in most instances, either
spontaneously, or through the influence of otherwise seemingly inadequate
treatment.

4. After the active stage is passed and one is dealing with sequelae of
meningovascular, the clinical pictures are not easily distinguishable from
those caused by non-syphilitic diseases producing similar symptoms and
signs of central nervous system involvement, and this is particularly true
in elderly patients.

5. Meningovascular syphilis is relatively seldom found to be the primary
cause of death, the patients in question usually die of some other condition
a shorter or longer period of time after the meningovascular neurosyphilis
was present in an active stage.

6. When these patients are found to have died primarily of some disease
outside the central nervous system, and an autopsy is performed, the brain
is frequently left unopened, probably because the relatively vague symp­

toms and signs of sequelae of meningovascular per se do not indicate any
necessity for such an examination.

7. Even in the instances where the brain is opened, either because the
primary cause of death is thought to lie in the central nervous system, or
because examination of the brain is a routine procedure in the particular
pathology laboratory, the examiner is frequently apt to encounter
considerable difficulties in diagnosing sequelae of meningovascular with
accuracy, since the pathologic processes are often intermingled with those
produced by non-syphilitic conditions. Again, this is particularly true in
elderly persons.
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figures are minimum, but we have no way of determining to what extent this 
is so. 

Representativeness of th,e figures on gumma of brain. We have only found 
2 cases of gumma of brain in the present series, and it is, of course, not possible 
to determine whether our figures are representative or not. The only conclusion 
permissible is that this form of neurosyphilis evidently is rare as compared with 
general paresis, tabes dorsalis, and meningovascular. 

In summary, the analysis of the representativeness of the figures on neuro­

syphilis gave the following results: 

1. For general paresis we are inclined to believe the 2.1 per cent found (3.0
per cent in males, and 1. 7 per cent in females) to represent a proportion
which comes fairly close to the true frequency of this form of neurosyphilis
. . 

in our senes.
2. We are of the opinion that we have found most of the cases with truly

disabling tabes dorsalis, whereas we can not exclude the possibility that
we have missed some cases of incipient tabes and tabes dorsalis forme
fruste. Thus the proportion of 1.9 per cent (2.6 per cent in males and 1.5
per cent in females) must be considered as representing a minimum.

3. For reasons already discussed in considerable detail, the 2.3 per cent diffuse

meningovascular neurosyphilis (3.3 per cent in males, and 1.7 per cent in

females) is definitely minimum.
4. Gumma of brain is a rare form of neurosyphilis, which numerically plays

a minor role as compared with the others. Whether the 0.2 per cent found
in the present series is representative or not can not be determined with
the data available.

Considering the above points as a whole, it follows that the total, 6.5 per cent, 
neurosyphilis (9.2 per cent in males, and 5.1 per cent in females) is also mini-
mum. It is worth emphasizing, however, that the cases missed for the most part 
must have been those which from a prognostic point of view were the least 
serious. 

Occurrence in autopsy population. After having established that our figures 
on neurosyphilis represent minimums, the following question arose: Is i.t 
possible, by means of an analysis of the autopsy population, to establish 
maximum figures, and thus determine the range within which the true 
frequency of neurosyphilis in the present series actually lies? This method of 
approach is similar to that adopted for the study of the quantitative aspects of 
cardiovascular, where it gave valuable results (see later). 

In table 58 is presented the proportions of neurosyphilis as found in the 
autopsy population. It vvill be seen that 13 (6.2 per cent) out of a total of 209, 
were diagnosed as having neurosyphilis. This compares with 6.5 · per cent for 
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2. Genera11y speaking, the fact that ta bes dorsalis and meningovascular seldom
are the primary cause of death, also would work in the direction of
minimizing the number of autopsies in patients that may have experienced
such forms of neurosyphilis.

3. Even if an autopsy is performed, another important factor enters the
picture, namely the frequency with which the brain and/or the spinal
cord are examined. This undoubtedly varies from one laboratory to another,
and from one period of time to another, according to the interests of the

clinicians and the pathologists in question. In most laboratories, and this
also holds true for the laboratories we are dealing with here, the brain
and/or spinal cord are not examined routinely, but only if the cause of
death is obscure, or if the clinical signs definitely point toward some lesion
of the central nervous system. Therefore we shall have to reckon with the
possibility that some cases of neurosyphilis were overlooked in the present
autopsy population, simply because the central nervous system was not
examined. This is in contrast to what we usually find in respect to cardio­
vascular syphilis. Since the heart and the aorta are examined during
autopsies in close to 100 per cent of instances, the chances are that practic­
ally no case of cardiovascular syphilis was overlooked in this autopsy
population.

4. Even in those instances where the brain and the spinal cord are examined,
some cases of neurosyphilis may be overlooked, either because the
pathologists do not search specifically for such lesions, or because the
process may be intermingled with others caused by non-syphilitic
conditions. This is particularly true if the history, and the clinical examina­
tion, including laboratory tests, do not indicate the possibility of syphilitic
lesions of the central nervous system. This factor also must be assumed to
have minimized the number of cases with neurosyphilis in the present
autopsy population.

From what has been said in the foregoing, it follows that an analysis of the 
autopsy population, has not brought us any closer to the true frequencies of 
neurosyphilis in the present series, and also, this population was found to be 
heavily weighted in the direction of cardiovascular as compared with neuro­
syphilis. This latter point was brought out in Rosahn's (1947) Yale material 
as well, and so far these investigations exemplify that neither an autopsy 
population per se nor an autopsy population that forms part of a broader study 
group, lends itself very well for the study of the quantitative aspects of neuro­
syphilis. 
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Table 59. 

Ratio Males - Females in Neurosyphilis According to Form.

Forms of neurosyphilis 
Males 

r
Females Ratio 

Percentage" Percentage Males - Females 

Meningovascular plus vascular 3.3 1.7 J.9 - 1

General paresis 3.0 1.7 1.8 - l 

T abes dorsalis 2.6 1.5 1.7 - 1 

Gumma of brain 0.3 0.2 1.5 - 1 

Total 

\ 
9.2 I 5.1 I 1.8 - 1 

" The percentages used are taken from table 57. 

Sex Distribution. 

In table 59 are given the ratios males to females as based on the proportions 
shown in table 57. It will be seen that neurosyphilis as a whole occurred more 
frequently in males than in females, the proportions being 9.2 versus 5.1 per 
cent, a ratio of 1.8 to 1. The same is true for each of the forms listed in the table, 
as follows: meningovascular 3.3 versus 1.7 per cent - ratio 1.9 to 1; general 
paresis 3.0 versus 1. 7 per cent - ratio 1.8 to 1; ta bes dorsalis 2.6 versus 1.5 per 
cent - ratio 1.7 to 1; and gumma of brain 0.3 versus 0.2 per cent - ratio 1.5 
to 1. In principle this excess of males over females in neurosyphilis is in 
accordance w:ith general experience, except perhaps in regard to gumma of the 
brain. This is a comparatively rare form of neurosyphilis. In the present series 
there were only two cases (one male and one female), so we can obviously 
make no statement as to the representativeness of the ratio found. In view o:t 
the fact that gununa of brain is pathologic-anatomically akin to the « benign» 
tertiary fonns, which, as far as we know, are more common in women, it would 
seem more reasonable to believe this form of neurosyphilis as well to occur 
more frequently among women. But, because of the small numbers involved, 
it plays a minor role whether this ratio is representative or not. 

In connection with the representativeness of the calculated ratios it is worth 
while to emphasize the following points: 

1. The proportion of spinal fluid examinations was about the same in the 
two sexes (22.0 per cent and 22.1 per cent respectively). Also, in both
sexes and in the majority of instances, the punctures were found to have
been performed after 1940 (61.6 per cent in males and 65.6 per cent in
females), and at durations from 30 years and upwards (82.2 per cent in
males and 79.6 per cent in females). (For details on spinal fluid examina­
tions we refer to Annex IV.)
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2. The proportion autopsied among those with neurosyphilis was about the
same in the two sexes (see table 58, p. 225).

3. The analysis of the quality of the diagnoses at time of final observation

showed no appreciable differences between males and females. (See Annex
VIII, p. XLIII).

Since no important differences betvveen the management of male and female 
patients were disclosed through the use of the above indices (and others not 
mentioned here), we are inclined to believe that the ratio of males to females 
in neurosyphilis presented in table 59, gives a true picture of these relationships 

in the present series. 
Why females develop proportionately less neurosyphilis than males is not 

definitely known, but it is commonly held that it has to do with the possible 
protective hormonal effects of pregnancies. As will be recalled, one of the 
questions that might be asked of the present material was the following: Do 
pregnancies protect against serious late complications? (See p. 73.) During 
the planning of this investigation, it was decided to collect as much information 
as possible on childbirths as well as abortions and stillbirths, and to determine, 
if possible, the time relationships of these phenomena as measured on the basis 
of onset of infection. If sufficient data could be provided, and these data were 
reliable, there was the possibilty that we might attempt comparisons as to the 
occurrence of serious late manifestations of syphilis between nulliparae on 
the one hand, and those who had experienced one or more abortions, and/or 
stillbirths, and/or ordinary childbirths, on the other. 

It will be recalled that the majority of the women in the study group «Known» 
were dead at time of investigation (435 out of a total of 622 - 69.9 per cent).1 
For information on pregnancies in these individuals we had to rely on the 
numerous records from hospitals, clinics, and other sources (particularly the 
Bureaus of the Indigents), that were collected during the course of the present 
investigation. When it comes to those found to be alive at time of investigation 
(187 out of a total of 622 - 30.1 per cent)l we could base our search, partly 
on the history as given by the patients themselves, partly on records similar 
in nature to those mentioned for the dead. 

After having attempted to collect information on pregnancies for quite some 
time, in both dead and living patients, it became evident that it was impossible 
to provide sufficiently reliable data to allow for the above mentioned 
comparisons. First, the various sources of information, medical as well as non­
medical, showed considerable discrepancies as to number of abortions, stillbirths, 
and ordinary births. And besides, time relationships were either recorded with 
little accuracy, or not at all. These discrepancies became particularly striking 

1 Se annex table XIX (p. XLI). 
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relationships and age, that must be laken into account whenever an evaluation 
of the numerical results arc attempted. These factors, being more or less general 
in character, are of particular importance for comparisons with other series, 

and therefore they will be considered before we proceed to a detailed description 
of the findings. 

First, there is age at onset of infection. In respect to general paresis, it was 
shown, among others by Meggendorfer (1921) and Lomholt (1936), that the 
younger the patients at onset of infection, the longer the «period of incubation». 
Whether this is true also of the other forms of neurosyphilis is not known, but 
it would not seem unreasonable to believe it to be so.Thus, in any given series, 
the distribution of the patients according to age at onset of infection may be of 
importance for the numerical results as regards time relationships and age (at 
time of recognition). 

As mentioned previously (p. 117) we omitted from our time-relationship 
tables patients aged under 15 and over 39 at onset of infection. This was done, 

partly to ensure uniformity, partly because it was felt that the averages might 
be unduly weighted if cases from these extreme age-groups were included. This 
principle was adhered to also for neurosyphilis, and thus we have omitted from 
the tables in this section 4 cases (3 male and 1 female) aged under 15 at onset 
of infection, and 2 (both female) aged over 39 (see table 56, p. 207). The 
number of cases falling within each one of these extreme age-groups were so 
small, that in the present series il mattered little whether we included tlten:1 or 
not. On the other hand, it can not be excluded that the proportion of such cases 
may vary from one series to another, and from a comparative standpoint, there­
fore, they should, in our opinion, always be taken into account. 

Second, since the various forms of neurosyphilis show differing «periods of 
incubation» - meningovascular, general paresis, and tabes dorsalis usually 
occurring in that order of sequence - time relationships and age must be 
considered for each form separately. Furthermore, there is in this connection a 
necessity for distinguishing between active and inactive forms of tabes and 
meningovascular, because cases of ta bes dorsalis forme fruste and of sequelae 
of meningovascular can be expected on a average to be recognized considerably 
later during the course of the infection than are the same conditions when in 
an active stage. 

Third, it must be taken into account under which circumstances the central 
nervous system lesions arc recognized, in both dead and living patients. In some 
instances the time of recognition is dependent upon when the patients seek 
medical advice of their own accord, in others recognition may be the result of 
a planned follow-up examination and thus be dependent on when during the 
course of the infection the investigator has chosen to carry out his examinations. 
Since, in the present material, there is quite a number of patients who were 
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for this, as pointed out in other chapters, is to be found in the unique possibilities 
for follow-up studies of syphilitics in Denmark after the establislunent of the 
Syphilis Registration Office at the State Serum Institute in Copenhagen. For 
details on the system we refer to pp. 148-150 and pp. 266-268. Before 
proceeding with the discussion of the findings, as compared with those of the 
present study, the following facts are worth recalling: Nielsen's study group 
comprised altogether 4·67 patients, all male, who had received 2--3 injections 
of salvarsan and some 50 inunctions of mercury. The period of observation 
ranged from 29 to 36 years. The total number of patients in Lomholt's study 
group was 538, all male. It is interesting to note that Nielsen's material is practi­
cally identical with that chosen by Lomholt, except that Nielsen omitted 71 
patients in whom treatment was initiated with mercury instead of salvarsan. 
Also it should be noted that Lomholt's investigation was made with special 
reference to the frequency of general paresis, whereas Nielsen set out to 
determine the frequency of all forms of neurosyphilis. Finally, the period of 
observation in Lomholt's material was somewhat shorter, 14--23 years as 
compared with 29-36 years in Nielsen's. Both investigators made use of the 
Registration Office as a starting-point for their tracing efforts. 

We have already stressed the importance of the Registration Office for the 
tracing and identification of syphilitics in Denmark, but in this connection it 
might also be added that the medical services of that country, as a whole, must 
be considered among the most highly developed in the world. Therefore it is 
reasonable to assume that the great majority of the patients in question who 
had developed general paresis, disabling tabes dorsalis, and the more serious 
forms of meningovascular, sooner or later ended up in hospitals and.for clinics, 
and thus were submitted to serologic tests for syphilis, which again would mean 
that all or nearly all of the cases were recorded by the Registration Office. The 
only exception to this rule would be those patients who may have developed 
syphilitic central nervous system lesions prior to the establishment in 1920 
of the Registration Office. Since the patients in question had had their early 
syphilis between 1911 and 1920, the number of cases in whom neurosyphilis 
developed before 1920 is probably small. Also there is the possibility that some 
of the patients may have left the country before their central nervous system 
lesions gave rise to symptoms and signs. According to Lomholt, however, this 
group apparently played no role numerically. Finally it can not be excluded 
that some cases of meningovascular with uncharacteristic symptoms, and some 
cases of ta bes dorsalis (fonne fruste), may have gone undiagnosed, and thus 
may not have been recorded by the Registration Office. 

In summarizing, we are inclined to believe that both Lomholt (who was 
concerned with this form of symptomatic neurosyphilis only) and Nielsen found 
all or practically all of the patients who had deYeloped general paresis. Moreover, 
it is reasonable to believe that Nielsen found the great majority of those who 
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Sex, and Age at Infection. 
Sex. As mentioned previously, we have found an excess of males over females 

in all forms of neurosyphilis, and in principle this is in accordance with general 
experience. The proportions for the total were 9.2 and 5.1 per cent in males and 
females respectively, a ratio of 1.8 to 1. The ratios found in the literature vary 
somewhat from one author to the other. In Moore's (1944) white patients for 
instance, it was 1.8 to 1, whereas Stokes et al. ( 1944) state that neurosyphilis, 
irrespective of form, is three times as frequent in males as in females. If we 
consider a special form of neurosyphilis, like general paresis, the proportions 
in the present series were 3.0 and 1.7 per cent in males and females respectively, 
also giving a ratio of 1.8 to 1. In the literature it is commonly maintained that 
general paresis is a bout 4 to 5 times more frequent among males than among 
females. But these ratios are often based on mortality statistics, that is, the 
number of male and female cases in whom general paresis is found to have 
been the primary cause of death. 

In our opinion it is dubious whether we can compare the ratios as found 
through the study of hospital and/or clinic populations with those arrived at 
in follow-up studies. The reason for this is to be found in the following: in the 
first instance the calculation of the proportions of neurosyphilis usually is based 
on a denominator, the representativeness of which can not be evaluated, because 
the size of the reservoir from which the patients were drawn, is unknown. In 
the second instance on the other hand, the calculation of the proportions rests 
on a well-defined denominator. 

Similarly, in general paresis, these are considerable difficulties in comparing 
ratios from follow-up studies with those calculated on the basis of mortality 
statistics. This is exemplified in the following. 

It will be recalled that Harrison (see pp. 24-26) based much of his 
criticism of Bruusgaard's figures on an analysis of the sex distribution in general 
paresis, demonstrating that Bruusgaard, contrary to ordinary experience, had 
found practically no difference between males and females in respect to 
frequency of this complication. We are fully in agreement with Harrison when 
he maintained that this in itself showed that selection must somehow have taken 
place. In order further to prove his point, Harrison quoted figures from official 
mortality statistics on the number of deaths from general paresis during the 
period 1914-1928 in Norway. Altogether there were 472 males and 105 females 
recorded as having died primarily of general paresis, which gives a ratio of 
males to females of a little more than 4 to 1. On the basis of these figures 
Harrison indicated that the frequency of general paresis in Norway was much 
lower among syphilitic females than among syphilitic males. Roughly speaking, 
this is what the figures show, but whether the order of magnitude of this ratio 
is generally representative or not is another question. It must be remembered 
that we are here dealing with numbers, not with proportions. Harrison was 
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to serious late complications between those infected in utero and those infected 
during early childhood. In both instances cardiovascular evidently is of rare 
occurrence, whereas neurosyphilis is not infrequently seen. If this hypothesis 
should be correct, it would mean that the acquired syphilis takes a course in 
patients infected during early childhood which is different from that usually 
seen in individuals infected as adults. 

It is doubtful, however, whether the above hypothesis ever can be tested, 
because the chances are very small that anybody will ever be able to follow 
a sufficiently large group of children with untreated acquired syphilis for a 
sufficiently long period of time. Some information on this point might possibly 
be obtained through a study of the prevalence of cardiovas�ular and neuro­
syphilis among young adults in the areas of «endemic syphilis» in Yugoslavia 
(see Grin, 1953), where untreated fresh syphilis among children was prevalent 
up to recently. If the relationships as to frequency of cardiovascular and neuro­
syphilis turned out to be the same as those found in the present series, that might 
fortify this hypothesis. It can probably be anticipated that such a study would 
be connected with considerable difficulties, especially when it comes to 
determing whether the patients in question were infected as children or as 
adults. This would be especially true if the concept is correct that the earlier in 
life the patient is infected, the longer the «period of incubation». 

Time Relationships and Age. 

The various forms of neurosyphilis differ not only from a diagnostic and 
prognostic point of view, but also in respect to duration of infection and age 
at time of recognition. It is generally accepted that meningovascular, general 
paresis, and ta bes dorsalis occur in that order during the course of the infection. 
Therefore, an analysis of the time relationships and age necessitates a sub­
grouping according to form. In addition there is an equally necessary distinction 
between cases of meningovascular and tabes dorsalis diagnosed in an active 
stage of the disease, and sequelae of meningovascular and tabes dorsalis forme 
fruste, since the latter forms are apt to be recognized considerably later during 
the course of the infection than the former. With a total of only 62 cases of 
neurosyphilis (31 males and 31 females) the above mentioned fine subgrouping 
naturally resulted in figures that were too small to permit definite conclusions. 
It follows, therefore, that our figures as to duration of infection and age at 
recognition in neurosyphilis, do not lend themselves well for comparisons either. 
Furthermore, our findings mean that a study group of 953 patients ( our study 
group «Known») is too small for an analysis of this kind, provided the pro­
portions of the various forms of neurosyphilis found, can be considered as 
approximately representative of the true frequencies in our series. This is the 
reason why we have abstained from comparisons with figures arrived at in 
other studies. For further details on the problems, we refer to pp. 232-238. 
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study of 244 cases of cardiovascular syphilis autopsied at the Municipal Hospital 
of Oslo1 during the period 1920-1931, found that correct clinical diagnosis 
had been made in 6 per cent of the patients with uncomplicated aortitis. Miiller 
carefully examined the records of these patients and stated that a correct clinical 
diagnosis could have been made in 27 per cent with the data already available. 

Besides observers who, as Moore and Muller, thought it was possible to 
diagnose uncomplicated aortitis clinically in a fair number of the patients, 
there were also a good many experts who disagreed with these opinions, an 
example being Kampmeier (1943). After having discussed the problem he 
came to the following conclusion (ibid. p. 312): « ... Certainly, as the result 
of observing much of both syphilitic and nonsyphilitic cardiovascular disease 
among colored as well as white patients in the past decade, I must admit that 
it is impossible for me to make the clinical diagnosis of uncomplicated aortitis». 
In 1944 Stokes et al. summed up the situation by asking two questions: «a) Can 
aortitis be definitively diagnosed before complications2 appear? b) Can aortitis 
when recognized be diagnosed by direct evidence ( distinctive symptoms and 
signs) as syphilitic aortitis?» He answers these with the following statement: 
«The weight of opinion, broadly speaking, answers both questions with a 
qualified2 no. Uncomplicated syphilitic aortitis may be suspected rather than 
diagnosed» (p. 908, fig. 681). They follow this statement with a list of 
authoritative pros and cons, nine publications supporting an answer of yes to 
the first question and seven publications with an equally emphatic no. Despite 
their own opinion they pay tribute to Moore and his collaborators for having 
placed a well-defined symptomatology of uncomplicated aortitis at the disposal 
of the physician and emphasize that « ... there do not exist absolute criteria for 
diagnosis, but rather suspicion-arousers ... » (ibid. p. 905). 

Moore (1949a), in a review on cardiovascular syphilis, again calls attention 
to the possibilities for clinical diagnosis of uncomplicated aortitis, and in the 
section on this problem he draws the following conclusion: «The available 
evidence indicates that in the hands of an experienced and duly suspicious 
observer, the clinical diagnosis of uncomplicated aortitis can be made success­
fully and accurately, as demonstrated by subsequent necropsy findings, in a 
fair proportion of patients with this condition, but that the diagnosis rests on 
a combined evaluation of relatively insignificant symptoms, physical signs, 
and highly expert radiologic study». It must be stressed, however, that the 
symptoms and signs and radiologic findings referred to by Moore (they are in 
principle the same as those listed in 1944) relate to patients « ... with known 
late syphilis (i.e., of more than four years' duration) and in the absence of 
hypertension, extensive arteriosclerosis, or rheumatic mitral heart disease ... » 
(ibid.). 

1 Probably drown from all wards of the hospital.
2 Italicized by Stokes.

17 
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It is to be noted that Moore thinks it possible to diagnose uncomplicated 
aortitis, even under the best possible conditions, only in a fair proportion of 
the cases with this condition, and also that he makes rather strong reservations 
relative to absence or presence of diseases which are by no means infrequent. 
Furthermore, the proof offered for the reliability of the clinical diagnosis rests 
with the subsequent finding of an uncomplicated aortitis at autopsy. It is
dubious, however, whether the autopsy findings as proof of the accuracy of 
the clinical diagnosis can be accepted in view of the fact that we do not know 
the actual frequency of uncomplicated aortitis in untreated syphilis, the time 
it takes to develop, and the period that it remains uncomplicated. Thus the higher 
the actual frequency, the higher the proportion of correct pre-mortem diagnoses 
as based on autopsy verification. Therefore, as we stand today, it is probably 
safe to say that the question of the diagnosis of uncomplicated aortitis is still 
unsettled, although it is reasonable to believe, with Moore, that the diagnosis 
can be made in a certain number of cases. However, this is not proven quantita­
tively at the present time and it is doubtful whether it can ever be proven. 
Stokes' statement of 1944, that no conclusive criteria for the diagnosis exist, 
but that there are only suspicion-arousers, is as true today as it was then. 

Complicated aortitis - aortic insufficiency, aneurysm and ostial stenosis.

Whether the diagnosis of ostial stenosis can be made with any degree of 
reliability ante mortem is questionable, because the symptoms and signs are 
in the main identical with those in coronary sclerosis (Thomas, 1949). However, 
in comparison with the problem of the clinical diagnosis of uncomplicated 
-aortitis this definitely is a minor problem, ostial stenosis, as far as we know,
being a relatively rare complication.

As for aortic regurgitation and aneurysm, these conditions also pose problems
of diagnosis, but it is generally held that it can be made c01Tectly in most cases
on a clinical basis. The error of diagnosis in aortic regurgitation has been
estimated at less than 10 per cent (Nicol, 1950) as shown by autopsy, whereas
the error in aneurysm is somewhat higher according to the same author. This
will probably vary somewhat with the availability of diagnostic facilities.
Among Muller's 244 patients (see p. 257) 160 were classified as complicated,
and among these patients the ante-mortem diagnoses had been made correctly
in 51.3 per cent. Specific figures for the various complications are not given,
but the majority of the cases showed aortic insufficiency, which constituted 45.6
per cent of the total 244. Muller also estimated that the diagnoses could have
.been made correctly in 80.6 per cent of the cases with the data already available
in the clinical records. Under all circumstances, the possibilities for incorrect
diagnoses of the complicated forms of cardiovascular syphilis are far less than
for uncomplicated aortitis, but should nevertheless be borne in mind when it
comes to the question of frequency in various series.
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It will be noted that we have here limited ourselves to matters of principle 
when it comes to the review of the literature in connection with the diagnosis 
of cardiovascular syphilis. No attempt has been made to go into details, the 
reasons for this being that in the present publication we are concerned first and 
foremost with the quantitative aspects of these complications. Only in so far 
as the diagnostic problems are of importance for the numerical evaluation of 
such things as frequency have they been considered. 

Sex and Age. 

Sex. There is general agreement that cardiovascular syphilis is more common 
among males than among females. However, most authors lump all forms of 
cardiovascular syphilis together when giving figures on the ratio males to 
females, and this does not seem logical when we take into account the 
uncertainty connected with the clinical diagnosis of uncomplicated aortitis, 
and even less reasonable if we accept that the prognosis of the latter form is 
much better than in the serious forms of aortic insufficiency and aneurysm. 
The possibility that the di£ference between the sexes increases as we go from 
the uncomplicated aortitis to the complicated types, is in the present author's 
opinion worthwhile considering. If this holds true, it would fit in very well with 
the concept that hard physical labour is responsible at least in part for the higher 
frequency of complicated aortitis in the male. Furthermore, the proportion of 
males to females varies quite considerably from one series to another as shown 
by the examples below. There are probably many reasons for this, and the 
above mentioned factor may be one of them. In White and Jones' series of 95 
patients (White, 1944) the ratio was 5 : 1, distribution of forms not being 
mentioned. Kampmeier (1943) found a ratio of 3.4 : 1 in aortic insufficiency 
(27 males and 8 females, white patients), and in aneurysm 7 : 1 (131 males 
and 18 females, white patients). Muller (1935) found 3 :  1, all forms included, 
but two-thirds of the 244 cases were classified as complicated aortitis. Turner 
(1930) in a material from the Johns Hopkins Hospital (a statistical survey of 
6,420 patients with untreated syphilis) found 13.9 per cent of the males and 
{5_ 7 per cent of the females to be suffering from cardiovascular syphilis, or a 
ratio of about 2 : 1. The distribution among the forms (males and females 
combined) was as follows: uncomplicated aortitis 5.3 per cent; aortic insuffici­
ency 2.7 per cent; aneurysm 1.2 per cent; and other diagnoses 0.7 per cent. In 
Frazier and Li's (1948) series (white patients) the ratio was 3. 7 : 1 (130 males 
and 35 females); aortic insufficiency1 3.5 : 1 (116 males and 33 females); and 
aneurysm 7: 1 (14 males and 2 females). Broch (1947) found a ratio of 3.8: 1 
( all forms) . 

1 All cases of uncomplicated aortitis and aortic valvular disease were here classified together,

and the group given the descriptive title of Aortic Insufficiency. 
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The explanations offered for the difference between the sexes are: the 
protective influence of pregnancy and menstruation against serious late 
manifestations of the disease ( Stokes et al., 1944) ; the factor of greater physical 
activity in the male (White, 1944); and the possible greater male exposure to 
syphilis (White, ibid.). The sex difference in cardiovascular syphilis probably 

must be considered an established fact, but the order of magnitude of this 
difference will certainly vary with a great many factors, and the explanations 
suggested are hypotheses which have not been proven as yet. As to the figures 
quoted here, it must be emphasized that they are all based on hospital popul­
ations, and whether these are truly representative of the average «syphilis 
universe» in this respect is questionable. As mentioned above, the variations 
in the ratio of males to females in the different series certainly reflect variations 
in the selections of the materials studied, whatever the reasons may be. Broch's 
(1947) study may serve to illustrate one possibility. 

It is now commonly held that the ratio of males to females with fresh syphilis 
is close to 1 : 1 (although this fact is usually not reflected in the figures given 
for notified cases, where the ratio more often is a bout 2 : 1). However, this 
ratio of 1 : 1 need not necessarily be found in all population groups in all places 
or at all times in the past. It is conceivable that the incidence of early syphilis 
is higher among males in certain areas, and if so, we must expect the number 
of complications to become corTespondingly higher in the males of a hospital 
population drawn from that reservoir. Broch's findings are based on a study 
of all forms of syphilis in a Norwegian County Hospital covering the period 
1938-1946. The series comprises 75 cases of cardiovascular syphilis, 59 male 
and 16 female, or, as mentioned, a ratio of 3.8 : 1. A careful examination of the 
records showed that 47 per cent of the male patients in this series either had 
been employed, or were at the present employed, as seamen or whalers. And 
according to the author, this figure represents a minimum, because not all the 
male patients had been asked directly about their occupation, present or past. 
Furthermore, Broch states that in 1930, 16.3 per cent of the total male popula­
tion over 18 years of age in that county were classified as seamen or whalers 
according to information gathered from the Central Bureau of Statistics. Finally, 
the author quotes the Danish investigator Reymann as having found that 11.8 
per cent of the personnel in the Danish :Merchant Marine had had syphilis, 
and that seamen were responsible for 95 per cent of the «imported» syphilis. 
Taking all these things into account, it is reasonable to believe that the reservoir 
from which Broch's patients were drawn represents one where the incidence 
of syphilis among males is probably greater than that reflected by a 2 : 1 ratio, 
and this in itself would under otherwise identical conditions eventually lead to 
a greater number of cases of cardiovascular S}"J)hilis among the males in the 
hospital population studied. Broch's study, therefore, exemplifies that the 
magnitude of the ratio of males to females in for instance cardiovascular syphilis 
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may depend in part on factors in a community which lead to increased exposure 
to syphilis among certain groups. This also shows the necessity for caution in 
interpretation of data based on hospital populations. 

Age. Syphilitic involvement of the cardiovascular system has been found to 
occur practically within all age-groups from birth to old age, but actually we 
have no reliable figures on frequency relative to age at infection. A study of 
the age at the time cardiovascular phenomena arc recognized, however, may 

give us an approximate picture of the situation. 

We know that its occurrence in congenital syphilis is not common. McCulloch 

( 1930), in a study of 939 children vvith congenital syphilis, found only 5 cases 
with cardiovascular disease among the 498 vvho were over 2, years of age, and 
in all instances the heart disease was of rheumatic origin. In the 441 under 2, 
years 32 died, and in 3 of these there was demonstrated syphilitic heart disease, 
while the 409 others showed no symptoms or signs of cardiovascular involve­
ment. In a monograph on the subject Hinrichsen (1943) stated that myocardial 
lesions may be present in infantile congenital syphilis, but that valvular 
syphilitic manifestations had never been demonstrated in late congenital 
syphilis. In a study of 82 children with congenital syphilis treated with salvarsan 
(and in some cases combined with mercury or Bismuth) during the period 1918 
--192,4 and re-examined in 1942-1944, Aggerbeck (1949) found only one 
case with definite cardiovascular disease. The diagnosis was aneurysm of the 
ascending aorta and hemiplegia ( vascular syphilis of the brain?) . Duration of 
infection was estimated at about 21 years. 

Then we have the possibility of cardiovascular syphilis occurring at an early 
age following acquired infection during childhood. It is usually held that such 
cases are rare, but no figures on frequency exist, and the reason for this is 
obvious: No-one has ever been able to follow a group of children with acquired 
syphilis for a sufficient length of time. It is probable, however, that cardio­
vascular syphilis in young adults was more common some decades ago when 
acquired syphilis in children was more frequently seen as a result of poor 
hygienic conditions in the homes. And one might expect to find cardiovascular 
syphilis in younger age-groups in areas where acquired (non-venereal) syphilis 
in children has been prevalent (for example in Yugoslavia, Grin, 1953). 
Scharnberg (1946) states that a number of cases with cardiovascular syphilis 
in young adults have been reported in the literature, and the author describes 
5 cases who had shown serious cardiovascular lesions at an early age. In only 
2 of the 5 was the duration of infection definitely known. In White and Jones' 
series of 95 cases of cardiovascular syphilis, there was one patient under 10 
years of age, and four between 20 and 30 years (White, 1944). In Muller's 
series of 244 cases 1.2 per cent falls within the age-group 20-30 (Muller, 1935). 
None of the last mentioned authors give any information as to duration of 
infection in these cases. 
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indicated what proportion of the patients had two courses, nor how many were 
subsequently treated elsewhere. Under these circumstances it is difficult to 
evaluate the adequacy of the original treatment in this series, but by and large 
one would be inclined to agree with the author when he states that it was 
inadequate as measured by accepted modern standards. During a discussion 
on the tracing methods, hovvever, the author maintains that most of his patients 

never showed positive seroreactions subsequently. What this indicates as to 
the adequacy of treatment is not clear, and it is not clarified what is meant by 
«most of the patients», as no figures are presented. The majority of the patients 
(83 per cent) were treated during the seronegative stage, and ii we accept the 
above statement, this means that the types and amounts of treatment employed 
were sufficiently adequate to prevent serologic relapse in most of these cases. 
According to common experience with substandard dosages of antisyphilitic 
remedies, this seems highly improbable, and in the present author's opinion it 
would be much more reasonable to expect a fair proportion of these patients to 
show positive seroreactions at some time. As the author has not presented the 
evidence on which the above statement on the serologic status is based, we are 
in no position to assess its validity, and are obliged, therefore, to stick to the 
first assumption, that treatment was substandard according to modern concepts 
of what constitutes adequacy. 

The author only briefly touches upon the question of possible treatment in 
the interim period between the termination of the early stage and the final 
observation. He says it was impossible to get complete information on this point 
in spite of the fact that an attempt was made during the period of investigation 
(1942-1946) to find out where and to what extent the patients might have 
received treatment during the intervening years. The only explanation offered 

is a general statement to the effect that the patients' own information was not 
very reliable after so many years (about 20), and there is no mention of the 
number of patients found to have received such treatment, if any. It must be 
assumed that a certain proportion of these patients was hospitalized or saw 
private practitioners for syphilitic or non-syphilitic diseases during the many 
years elapsing between the original discharge and the final observation, and, 
they lived through a period of time in which it became more and more common 
to submit hospital patients and others to routine serologic tests for syphilis. 
Under these circumstances it would be reasonable to believe that a certain num­
ber of these patients were diagnosed as having latent or late syphilis and 
subsequently received treatment. The almost complete lack of information 
relative to treatment in the interim period, therefore, might suggest that the 
search for clinical data was incomplete, and this further aggravates the 
difficulties in evaluating the influence of treatment on the end results in Agger­
beck's series. 

There is only a very brief description of the tracing process and practically 
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Table 66. 

Distribution of the Forms of Cardiovascular Syphilis, by Sex.

(Ages 15 - 40 over") (92 patients) 

Forms of cardiovascular Males Females To.ta! 
syphilis .. No. I Per cent No. I Per cent No. I Per cent 

Uncomplicated aortitis 8 I 17.8 17 ,- 36.2 15 I 27.2 

«Uncomplicated aortitis 
2 4.4 with sudden death 0 - 2 2.2 

Aortic insufficiency 22 48.9 19 40.4 41 44.6 

Saccular aneurysm 8 17.8 8 17.0 16 17.4 

Ostial stenosis 1 2.2 1 2.1 2 2.2 

Aortic insufficiency plus 
3 6.7 1 2.1 4 4.3 s.accular aneurysm 

Aortic insufficiency plus 
1 2.2 l 2.1 2 2.2 ostial stenosis 

3ubtotal Complicated forms 37 82.2 30 63.8 67 72.8 

Total 45 100.0 47 100.0 92 100.0 

• Age at infection. 
° Categories mutually eioclusive.

found among the 66 patients whose age at infection was under 15 years. The 
number of patients of these age-groups is relatively low, but even so the fact 
that none of them was found to have experienced cardiovascular syphilis, points 
in the direction that this condition was rare among the persons whose infection 
dated back to childhood. Second, this finding is in sharp contrast to the 12.3 
per cent cardiovascular involvement which occurred in the 73 patients with age 
at infection of 40 and over, showing that such lesions were by no means
infrequent in those age-groups, in spite of the comparatively shorter period of 
time during which these patients could possibly develop cardiovascular syphilis 

before they succumbed to some other disease. 

In addition to the phenomena just described for the extreme age-groups, a 
study of the total seems to reveal a slight trend towards increasing frequency 

of cardiovascular involvement the later in life syphilis was acquired, up to the 

40 and over group, something that was also indicated for «benign» tertiary 
syphilis. The differences, however, are no greater than could be expected by 

chance and this distribution therefore permits of no definite conclusions. The 
dj:!crease at ages 40 and over is actually more in keeping with what one would 
expect when we take into account the relatively long «period of incubation» 
for cardiovascular syphilis, and the short span of life left for these patients 
compared with those of younger ages at infection. 
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at autopsy only. The explanation is probably to be found in the fact that the 
majority of our patients who were seen alive were either examined during a 
period of time when the so-called «suspicion-arousers» for the clinical diagnosis 
of uncomplicated aortitis were not yet established, or, when it comes to those 
examined later (that is after 1932), the latter had already reached an age where 
complicating disea�es, particularly arteriosclerosis, had developed to an extent 
so as to make the clinical diagnosis of the former condition extremely difficult, 
if not to say rinpossible, in most of them. Among our dead, who constitute the 
majority of the patients studied (694 out of a total of 953 - 72.8 per cent) the 
proportion autopsied was about 30 per cent (see annex table XX, p. XLIV). 
Under the circumstances this group formed the only one in the material where 
an accurate diagnosis of uncomplicated aortitis was made. Therefore, we can 
by no means exclude the possibility that a fair number of the non-autopsied 
patients and some of the living, may have suffered from undiagnosed 
uncomplicated aortitis. Our figure of 2.8 per cent consequently is too small, 
and -the fact that this figure per se represents a minimum, necessarily bears 
on the total of 10.4 per cent cardiovascular syphilis, which must also be a mini­
mum for that same reason. 

When it comes to the complicated forms, there can be little doubt that we 
have come much closer to the true frequency than is the case in uncomplicated 
aortitis, mainly because of the greater accuracy with which the clinical diagnoses 
are made in the former conditions. But even so, it is felt that the 7.6 per cent

complicated aortitis in all probability also represents a minimum, for reasons to 
be discussed below. We again refer to annex table XX. Among the total of 694 
dead patients, 209 (30.1 per cent) were autopsied, and within thjs group there 
is good reason to assume that practically no case of complicated aortitis was 
overlooked. The two next groups of patients in the table are those where the final 
diagnosis was based on clinical examinations in a hospital just prior to death 
(200 - 28.8 per cent), and those where it was based on examinations in a 
hospital a relatively short time before death plus the information found on the 
death certificate ( 100 patients - 14. 4 per cent). Here too we believe that only 
few clinically recognizable cases were overlooked, particularly when we take 
into account the relatively long duration of infection at time of death, namely 
on an average 28.6 and 30.4 years for males, and 25.3 and 33.6 years for females 
in the two groups respectively, (see annex table XXI, p. XLV). We must, on the 
other hand, reckon with a certain number of cases with complicated aortitis 
in which the clinical diagnoses were either very difficult, or impossible, and 
some of these may well have been overlooked among the patients belonging 
to these two groups, tending to minimize somewhat the number of such cases 
in our series. Incidentally, among the 92 patients with cardiovascular syphilis 
in our material (see table 67) there were 8 cases of complicated aortitis in whom 
the condition was not diagnosed at clinical examination but found at autopsy, 
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namely 3 cases with aortic insufficiency, 3 with saccular aneurysm, and 2 with 
ostial stenosis. 

Then follows the third group of patients in annex table XX, p. XLIV, namely 
those who were found not to have been hospitalized within a reasonably short 
period of time prior to death, and where the final diagnosis, therefore, rests to 
a large extent on the information found on the death certificate ( 146 patients 

- 21.0 per cent). In this connection it is worth emphasizing, however, that
in spite of the most exhaustive search through the many sources available to
us, we were not able to provide clinical data for the period preceding death, a
fact which indicates that many of these patients would seem to have been well
up to the time when the fatal disease, or accident, occurred. But there is reason
to assume that some cases of complicated aortitis were missed in this group.
First, on filling out death certificates, many physicians prefer to avoid the use
of the word «syphilitic» or «luetic» in order to keep this information from
relatives of the patient; instead they often limit themselves to such general terms
as «heart disease» or «heart failure», even if the patient in question is known
to have died of syphilitic heart disease. Second, we have the patients who died
of some other disease, but with undiagnosed complicated aortitis. And finally,
there will always be some cases of sudden death, where specific clinical diagnosis
actually is impossible, ostial stenosis being an example of the latter possibility.

The fourth group among the dead includes those patients where the fact of 
death was established, but without any additional clinical information being 
available (39 patients - 5.6 per cent), an evaluation of the diagnoses thus 
being out of the question. This group, however, is of minor unportance, and 

whatever these patients may have died of the findings would not substantially 
influence the end results as to complicated aortitis in our series. 

When it comes to the diagnoses among those patients who were found to be 
alive at the time of our investigation ( 1949-1951) we refer to annex pp. XL VI 
-LII for general considerations. The following features are particularly
important in this connection: these patients had had their infection for an
average of about 50 years and had reached an age of close to 70 years (see annex
tables XXIV and XXV, p. XLIX). Under these circumstances there is little

reason to assume that any important number of cases with complicated aortitis
were overlooked among these 216 examined patients (83.4 per cent of those
alive), (annex table XXIII, p. XLVIII), although a few cases of clinically
unrecognizable complicated aortitis might exist among them. In the alive
although not examined group (43 patients - 16.6 per cent) the information
gathered showed that the vast majority of them were well, but there is a slight
possibility that some of them were suffering from symptomless complicated
aortitis. However, the number of cases with complicated aortitis missed in these
two groups was in all probability so small as to mean very little for the end
results.
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First, age at onset of infection must be considered. As mentioned previously, 
patients who were under 15 or over 39 years of age at onset of infection have 
usually been omitted from our time-relationship tables in order to ensure 
uniformity (see p. 117). In principle this method of procedure has also been 
adhered to for cardiovascular syphilis. As contrasted with clinical secondary 
relapse and «benign» tertiary syphilis, however, not one single case of cardio­
vascular syphilis was found to have occurred among the patients who acquired 
their infection during childhood. That group, therefore, posed no problem in 
this connection. When it comes to the patjents who were infected after the age 
of 39 on the other hand, cardiovascular syphilis was discovered in a fairly high 
proportion of the patients, and for descriptive and comparative purposes, it 
seems to be worth while to demonstrate how inclusion of such individuals might 
influence the findings. Due to the comparatively short period of time left for 
these persons in which to develop cardiovascular lesions, the duration of infection 
at time of recognition and at final observation would tend to be shorter and 
age higher because age at infection was so much higher than that of the average 
syphilitic patient. Of course, the number of patients whose age at infection is 
40 and over will be small in any series, but it may vary considerably from one 
series to another and therefore should always be taken into account in description 
and analysis. In our series 4 male and 5 female patients, or 9 out of a total ot 

92 (close to 10 per cent), fell within this age-group (see table 68). 
Second, we must consider the nu:inbcr of patients vvith cardiovascular syphilis 

found to be alive at the time of the investigation. Relative to these individuals 
two questions may be asked when it comes to time relationships and age: 1) 
At what time during the course of the infection did the investigation take place? 
2) How many of the living patients had their cardiovascular lesions recognized
for the first time, because they were called-in for examinations? In our series
there were 4 male and 5 female patients alive at the time of the investigation,
or 9 out of a total of 92 (close to 10 per cent) (see table 67). They had all had
their infection for more than 40 years (average 52 years), and the average age
was about 75 years. Four, 2 males and 2 females, had had their cardiac condition
diagnosed elsewhere prior to our examinations, because they had sought medical
advice for their ailment. The remaining 5, 2 males and 3 females, had their
cardiovascular lesions recognized for the first time on examinations by us. In

this latter group time relationships and age thus depended on the period of time
during the course of infection which we chose to carry out our investigation.
Because of the many years that had elapsed between onset of infection and time
of investigation, the number of patients in this category in the present series
necessarily became relatively small. But in others where the period of
observation may be comparatively much shorter, the number of such patients
may be correspondingly greater and thus influence time-relationship and age
estimates to a considerable degree.
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it will be seen that such conditions were only rarely diagnosed before 
the age of 40 (2 cases - 3.2 per cent), whereas the number recognized 
at the age of 70 and over was greater (9 cases - 14.3 per cent). Thus the great 
majority was found between 4,0 and 70 (52 cases - 82.5 per cent), with the 
following distribution: 40-49, 28.6 per cent; 50-59, 28.6 per cent; and 60-69, 
25.4 per cent. The even distribution within the above mentioned three 10-year 
age periods and also the relatively high percentage found at the age of 70 and 
over, is noteworthy, and what it actually means is this: if the patients are left 
to seek medical advice of their own accord - as was usually the case in our 
series - the cardiac symptoms seem to develop, not chiefly during the early 
part of middle life but all through the period from 40 and up to old age, with 
a natural falling tendency after the age of 70. 

In principle the picture just described for the total (complicated forms) 
remains very much the same when we sub-group according to sex, although 
there seems to be certain differences between males and females in some of the 
ages in the table. The figures are too small, however, for significant comparisons. 

Duration of illness between time of recognition and final observation. As one 
of the indices for the prognosis of cardiovascular syphilis, the duration of illness 
between time of recognition and final observation is of considerable importance, 
but the evaluation of the factors which influence this interval in any given 
series is a very complicated matter due to the many variables which enter the 
picture. It appeared to us, therefore, that a description of the findings in the 
present series could only be of limited value from a comparative point of view. 
This is trne also of duration of infection and age at time of final observation 
because the values found are determined by the duration of illness after 
recognition, and are thus influenced by the same factors. VVhen we nevertheless 
have chosen to present our results (see annex VI, pp. XXVIII-XXX), this has 
been done not only for completeness sake, but also because a discussion of the 
difficulties involved in analysis might prove useful in itself and serve as a 
warning against possible comparisons with the findings in other series. 

Cardiovascular Syphilis as a Cause of Death. 

Table 77 was constructed in order to demonstrate the frequency with which 
patients died of their cardiovascular syphilis, or primarily of some other disease 
but with cardiovascular syphilis. First, if we consider the total column (that is, 
cardiovascular syphilis irrespective of form), it will be seen that this condition 
was considered the primary cause of death in 2,5 of 41 males (61.0 per cent), and 
in 2,0 of 42, females ( 47.6 per cent). It was a contributory cause of death in 6 
males (14.6 per cent) and 6 females (14.3 per cent), and finally the males 
showed 10 cases (24.4 per cent) where the cardiovascular syphilis was non­
related to the cause of death, as compared with 16 cases in females ( 38.1 per 
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III. Discussion.

Age at Infection. 

It can probably be considered an established fact that cardiovascular 
involvement in late congenital syphilis is a rare event. Aggerbeck (1949) for 
example, found only one case among his 88 patients (see p. 261). In this 
connection it is of interest to note that no case of cardiovascular syphilis was 

found among the 66 persons in our series who acquired their disease before the 
age of 15 (see table 68, p. 279). It must be emphasized that the majority of them 

were infected at ages 0-4. With the relatively small number observed, we are 
in no position to state that cardiovascular syphilis does not occur in such patients, 
but our findings suggest that these complications are rare. Thus, using cardio­
vascular involvement as an index, it seems that in those infected in utero and 
in those infected during early childhood, the syphilitic infection takes a consi­
derably milder course than would be expected. 

Our findings are in keeping with the fact that cardiovascular syphilis among 
young adults is only seldom reported in the literature. However, when it comes 
to cases of cardiovascular syphilis among young adults described from hospitals 
and elsewhere, we must take into account that the size of the syphilis reservoir 
from which these patients are drawn is usually unlmoV\rn; we are dealing with 
numbers of cases and not with proportions. If the reservoir is small, the number 
of cases with cardiovascular lesions must necessarily also be small, even if 

patients infected during early childhood developed these complications in the 
same proportions as do those infected in adult life. Although varying from 
country to country and from area to area, the number of persons infected during 
early childhood in all probability has been relatively small in most countries, 
particularly during the past 20-50 years. An example being our own series 
where patients aged under 15 at infection constitute no more than 6-7 per cent 
of the total study group, in spite of the fact that our patients were drawn from 
the lower socio-economic strata of the population at the turn of the century 
when the possibility of non-venereal spread of the infection to children was 
much greater than later on, because of the poor hygienic conditions then 
prevailing in many of the homes. When it comes to areas of endemic syphilis, 
however, infection of children is a common occurrence, as shovm by Grin ( 1953) 
in his investigations in Yugoslavia, and this has probably been so for many 
decades preceding the recent surveys. In other words, if acquired non-venereal 
syphilis in children (untreated) resulted in the same proportions of cardio­
vascular lesions as does the untreated infection in the adult, and there were 
no marked differences between the two groups as to <<incubation period» of 
these complications, we would expect cardiovascular syphilis among young 

adults to be no rarity at all in those areas of Yugoslavia. On the other hand, if 
our hypothesis is correct, namely that the syphilitic infection takes a milder 
course in patients infected during childhood, as measured by the frequency of 
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during the early phases of infection is not known. It is usually held, however, 
that the central nervous system is invaded to the same extent in males and 
females, as judged from the fact that no sex difference seems to exist in 
asymptomatic neurosyphilis. Also the external manifestations of the general 
spread of the infection during the period of secondary syphilis and secondary 
relapse are by and large identical in the sexes, both qualitatively and quantita­
tively. Thus, there is indirect evidence pointing in the direction of the aorta 
being invaded in equal proportions too. Next, we do not know how many of 
the patients whose aorta has been invaded originally, subsequently develop 
recognizable uncomplicated aortitis. It is obvious on the other hand, that all 
those who end up with complicated forms of cardiovascular involvement pass 
through an uncomplicated stage before the fonner conditions develop. 

In order to explain the end results in the present series in respect to the ratios 
males to females during the various stages of cardiovascular involvement, we 
must assume the following to have taken place (see fig. 9). (It should be noteo 
that the diagram has been constructed only for the purpose of demonstrating 
the ratios males to females. The number of cases used have been chosen 
arbitrarily and do not correspond to the actual findings in our series). First, 
in accordance with the considerations made in the foregoing, we have reckoned 
with spirochetal ivasion of the aorta in equal proportions (starting-point 100 
males and 100 females - ratio 1 to 1). Next, males must have developed 
clinically and/or macroscopically recognizable uncomplicated aoi-titis to a 
greater extent than females did ( 40 out of 100 males, and 25 out of 100 females 
- ratio 1.6 to 1), whereafter males among these patients with uncomplicated
aortitis went on to develop complicated forms in a comparatively still greater
proportion (25 out of 40 males as compared with 10 out of 125 females - ratio
2.5 to 1). Thus, as a result of this development, we are left with 15 males and
15 females in the category uncomplicated aortitis, a ratio of 1 to 1.

If the hypothetical considerations made above should be conect, it would 
mean that the mechanism which to a certain extent protects females against 
cardiovascular complications - whatever that mechanism may be - exerts 
its influence from the time that aortitis is in the process of developing, something 
which would not seem unreasonable. Due to the unknown factors involved, 
however, we are not in a position to draw definite conclusions on this point, 
but we do feel that the theory advanced is a plausible one. 

The next question one might ask in this connection is the following: How 
do the assumptions made on the basis of the findings in our series, fit in with 
the hypothesis advanced to explain the sex difference in cardiovascular syphilis? 

It is a well known fact that physical activity affects the cardiovascular system 
in general, and there is considerable evidence that it is of importance for the 
development of cardiovascular lesions in syphilis. A dPfinite relationship between 
physical stress and cardiovascular complications has been established by several 
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authors, Kemp and Cochems (1937) and Kampmeier (1943). It would thus be 
natural to believe, as suggested among others by VVhite ( 1944), that greater 
physical activity is also responsible for the greater frequency of cardiovascular 
involvement among males as compared with females. If we accept this 
explanation, then - according to our theory - one must assume the factor 
of physical stress to be working during the period between the sp1rochetal 
jnvasion of the aortic wall and the development of recognizable uncomplicated 
aortitis, thus leading to a greater proportion of males with that condition. There­
after the factor continues to exert its influence among those with uncomplicated 
aortitis, resulting in a still greater proportion of males with complicated forms. 
This appears to us to be a logical sequence of events, and so far our findings 
seem to be in keeping with the hypothesis that physical labour may be 
responsible for the excess of males over females in cardiovascular syphilis. 

Occurrence. 

The many factors influencing the end results in any given series in respect 
to frequency of cardiovascular syphilis were discussed at considerable length 
in the section on literature, and in the description of our own findings. We were 
left with the impression that - even tmder favorable conditions - it was 
close to impossible to account for all these factors. As a consequence, therefore, 
conclusions based on comparisons between various series as to occurrence of 
ct,rdiovascular involvement must be drawn with caution in order to avoid 
misinterpretations. 

It is essential first of all, to consider CRrefully and analyse critically the basic 

epidemiologic methods used in establishing the study groups in question, which, 
of course, is a prerequisite for any evaluation of data. 

It is obvious, for instance, that figures arrived at through the study of autopsy 
populations are not comparable with those found in ordinary follow-up studies. 
Any autopsy population will necessarily be more or less heavily weighted with 
serious cases as compared with the hospital population from which it is drawn, 
and even more so as compared with the original «syphilis universe». This 
phenomenon was clearly demonstrated in our series, ·where the autopsied 
patients showed a considerably higher frequency of cardiovascular lesions than 
the study group as a whole. Moreover, if ·we consider the dead, the fact that 
about 66 per cent of those with cardiovascular involvement was found to have 
been autopsied, as compared with about 30 per cent of the total, shows that 
persons who had developed such complications ended up in hospital and were 
submitted to autopsies to a far greater extent than did the others (see p. 284). 
When it comes to hospital populations including a varying number of dead 
and living patients, materials selected from such groups also tend to become 
biased in the direction of more serious cases, because disease brought the patient 
to the hospital, and thus figures arrived at in studies of this nature can not be 
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Tuberculosis is a typical example. Thus, the death rates from tuberculosis, and 
other diseases, in any given series of syphilitics, will to no small extent determine 
how many of the original patients are going to survive long enough to experience 
cardiovascular syphilis, particularly the complicated forms. And again, those 
death rates are not only dependent on the socio-economic status of the patients 
in question, but they are apt to vary considerably from one period of time to 
another, and according to geographical areas concerned. 

In respect to our own patients it is worth recalling that most of them were 
drawn from the lower socio-economic classes and were infected with syphilis 
around the turn of the century, when mortality from many diseases - and 
tuberculosis in particular - was greatly different from what it is today. 1 In 
the present series, therefore, the relatively high death rates from diseases other 
than syphilis would work in the direction of minimizing somewhat the 
proportions developing cardiovascular lesions. In principle this will practically 
always be true of any large sample of syphilitics, because it is difficult to 
conceive of such a group not being exposed to the many other diseases connected 
with poverty, ignorance and neglect. As mentioned above, however, the rate at 
which the patients in question succumb to other diseases before cardiovascular 
syphilis has had time to develop, may nevertheless vary from one series to 
another, and for purposes of comparisons that must be taken into account. 

5. Occupation. As mentioned previously, there seems to be a definite relation­
ship between physical activity and the frequency of cardiovascular lesions, 
particularly the complicated forms. It has furthermore been suggested that the 
excess of cardiovascular syphilis among Negroes as compared with whites, is 
due to the greater amount of hard labour usually done by members of the former 
race, and finally it has been indicated, among others by ourselves, that physical 
stress may be responsible for the excess of males over females. Evidence thus 
points in the direction of occupation as representing another of the environ­
mental factors which may play an important part in determining to what extent 
cardiovascular complications are going to develop among the patients in any 
given series. And also, there is reason to believe that the ratio males to females 
may vary according to the degree that the members of the two sexes in a group 
of syphilitics are exposed to occupational stress. In comparisons, therefore, this 
factor should always be taken into consideration, if possible. However, we have 
already opined that it is not only a matter of physical activity during the period 
just prior to the emergence of symptoms and signs of cardiac disease, but as 
much a question of the type and/or types of work the patients may have been 
doing all through the many years before the pathologic process reached that 
far. Under those circumstances there can be no doubt that an analysis of the 

1 The death rate from tuberculosis (all forms) in Norway reached a maximum of 31 per 

10,000 in the five-years period 1896-1900, whereafter it dropped steadily until 194!t when 

it was 7.3 per 10,000, a decrease of about 77 per cent (Schi.otz, 1948). 
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x-ray findings or merely x-ray suggestions. Furthermore, 12 of the 13 again,
were submitted to examinations from 20 to 40 years after infection (see annex
tables I, II and III), indicating that most of them probably were 40 and over at
time of diagnosis. In view of the great uncertainties connected with the clinical
diagnosis of uncomplicated aortitis, particularly in patients aged 40 and over,

it is dubious - at least from a comparative standpoint - whether these 13
can be accepted as representing cases of cardiovascular syphilis. At any rate,
Bruusgaard' s proportion of uncomplicated aortitis, 4.2 per cent ( 20 cases), is
made up of 1.5 per cent (7 cases) where the diagnosis was definitely established,
and 2.7 per cent (13 cases) where it was questionable. This compares with our
proportion of 2.8 per cent (25 cases), which consists of 2.5 per cent (22 cases)
where the diagnosis was made at autopsy, and 0.3 per cent (3 cases) where it
was made clinically. It follows that the proportions of uncomplicated aortitis
in the two series are incomparable as they stand, and in our opinion the only
way of creating uniformity is to eliminate 13 cases from Bruusgaard's numerator
and 3 from our own. The proportions then become 1.5 per cent and 2.5 per
cent respectively. So, after having brought the definitions in accordance with
our own, cardiovascular syphilis in Bruusgaard's series constitutes 4.0 per cent
(2.5 per cent complicated and 1.5 per cent uncomplicated aortitis) as compared
with 10.1 per cent (7.6 per cent compliated and 2.5 per cent uncomplicated
aortitis) in ours. As a result of sub-grouping according to form, we are thus
able to demonstrate essential quantitative and qualitative differences in the
tvvo series, differences which would not have been brought out if we had limited
ourselves to an evaluation of the proportions based on the totals.

We are fully aware of the fact that there exist several other dissimilarities 
between the two investigations which might bear on the end results as to 
frequency of cardiovascular syphilis, but in our opinion, the above considerations 
suffice to justify the following conclusions: 1) The proportions of cardiovascular 
syphilis in the present series are not comparable with those originally presented 
by Bruusgaard. 2) Adjustment of Bruusgaard's figures through application of 
our ovvn definitions so reduced the proportions that they can hardly be 
considered as representative. 3) As a consequence of the statements made under 
points 1) and 2), it is felt that we ar.e not in a position to determine whether 
the re-analysis confirmed the findings in the previous follow-up study or not, 
and the reason for this is simply lack of comparability. 

Nielsen's (1950) follow-up study is the only one known to us that was carried 
out after a sufficiently long period of observation, namely 29-36 years. The 
series consisted of males only, and the patients had received highly inadequate 
treatment (2 to 3 salvarsan injections and some 50 inunctions of mercury), 
at least according to modern accepted standards (for details on Nielsen's study 
see pp. 266-268). The proportion found to have developed cardiovascular 
syphilis was 3.6 per cent (2.8 per cent uncomplicated aortitis and 0.8 per cent 
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fresh syphilis in Nielsen's patients may not have been as inadequate as one 
would expect. It will be noted that we have chosen to express ourselves with 
caution in these matters, the reason being that it can not be definitely established 
with the data at hand whether this particular treament alone can be held 
responsible for the seemingly favorable results reflected through the above 
comparison. First, it is not quite clear how many of Nielsen's 467 patients, if 
any, received additional treatment after the orginal discharge but within the 
early periods of infection. In ow· opinion we must reckon with the possibility 
that some of these patients continued treatment elsewhere, whereas others again 
may have been submitted to re-treatment because of clinical or serologic relapses, 
thus bringing the total amount of treatment in those instances closer to adequacy 
than would otherwise have been the case. The data presented by Lomholt (1936) 
(see p. 108) show that clinical and serologic relapses were not uncommon during 
the early days of the salvarsan era, and there is reason to believe that the 
majority of these cases, when recognized, were re-treated. Aggerbeck (1949) 
found that many of his patients had continued treatment outside the hospital 
or clinic to which they first had been admitted. Second, Nielsen's analysis was 
limited to those among his original 467 patients who were found to have 
experienced clinical ( or x-ray) manifestations of late syphilis, while there is 
no mention of what might have happened to the remaining. In other words, 
we do not know how many of the patients who escaped late lesions had received 
specific treatment in the interim, that is between the termination of the 
secondary syphilis (or the clinical or serologic relapse) and the «end point». It 
should be remembered that all of Nielsen's patients were infected after salvarsan 
and serologic tests had been added to our therapeutic and diagnostic armamenta­
rium. And tbey lived through a period of time characterized by an ever 
increasing usage of antisyphilitic remedies, not only in cases with symptoms 
and signs, but also in cases of latent syphilis. It is conceivable, therefore, that 
a certain proportion of Nielsen's patients may have been diagnosed as suffering 
from latent syphilis and submitted to treatment, which in turn may have 
protected these individuals from developing serious late lesions. In view of the 
long «period of incubation» in cardiovascular syphilis it is admittedly no easy 
matter to account for treatment given the patients in the interim, whether it 
be in the early or later stages of the infection, but on the other hand there can 
be no denying that this factor is of the greatest importance when it comes to a 
comparative evaluation of the effects of the original treatment on the outcome. 
In addition to the factor of treatment in the interim, there are also others which 
may have influenced the end results in Nielsen's series, examples being mortality 
from other causes than syphilis, and socio-economic and occupational status of 
the patients. Since we have no information on either of these points, we can not 
possibly determine in what direction they may have worked, and the results 
of the comparisons must be judged with the reservations made necessary by 
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earlier during the course of the infection than were ours, roughly about 12 years 
earlier in males and 16 in females. The reasons for this marked difference in 
respect to the average length of the «incubation period» in cardiovascular 
syphilis are not easy to explain, but among others the follovving possibilities 
might be considered: 

1. Frazier and Li's series might contain a greater proportion of cases with
uncomplicated aortitis, something which would probably work in the direction 
of lowering the averages for the total. Since the authors did not sub-group their 
cases according to uncomplicated and complicated fonns (see footnote p. 259) 
we have no way of determining how this factor may have affected the end 
results. 

Z. Among their patients who were found to have developed cardiovascular
lesions, there might be a greater proportion whose age at infection were 40 and 
over, or at least beyond average age, at onset of infection, something which 
would also tend to lower the averages for the total. But the authors themselves 
state that sub-grouping of these patients according to age at onset of infection 
was not possible vvith the available information, and thus we are in no position 
to evaluate to what extent this factor may have influenced the findings. 

3. Frazier and Li's white patients were selected through the record files of
the syphilis clinic of the Johns Hopkins Hospital in Baltimore, and according 
to the authors in all likelihood represented the general hospital population of 
whites in that city. This probably means that disease brought the patients under 
observation, and the material must he assumed to be weighted in the direction 
of more serious cases, a phenomenon that characterizes all hospital populations 
as compared with the «universe» from which the patients are drawn. For the 
same reason it is conceivable that such a sample would also contain a 
comparatively greater number of cases in whom symptoms and signs had 
developed relatively early during the course of the infection, ,vhich again would 
result in lower durations. The authors, however, give no detailed description 
of the circumstances under which these patients were admitted to the clinic, 
and we can therefore only indicate the above factor as being one possibly 
responsible for the differences in question. 

4. At least in part the differences may have to do with the method used by
Frazier and Li in calculating the means in question. Duration of infection in
cardiovascular syphilis was estimated as the difference between mean age at
time of clinical phenomenon (cardiovascular) and mean age at onset of infec­
tion. But, there was evidently no information on age at onset of infection in
those patients who constitute the cardiovascular group, and due to lack of
such information the authors used the mean ages for the patients who had been
admitted to the clinic of the Johns Hopkins Hospital with fresh syphilis during
the same period of time. In other words, in this instance the average duration
of infection was found by subtracting mean age at onset of infection in one
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indicate certain trends which were mentioned in the foregoing. A search of the 
literature showed that figures on duration of infection in cardiovascular syphilis 
usually are presented without sub-grouping according to form, and often without 
sub-grouping by sex, and as far as we know there exists no study where the 
sub-divisions used in the present investigation were employed. For these and 
other reasons previously discussed, there can be no question of detailed 
comparisons; we shall again have to limit ourselves to matters of principle. 
These were the findings in our series (see table 74, p. 295): During the first 
decade after infection 1.2 per cent of the cases was recognized; during the second 
19.3 per cent; the third 26.5 per cent; the fourth 24.1 per cent; the fifth 24.1 
per cent, and the sixth 4.8 per cent. This distribution compares with the following 
data taken from Stokes et al. ( 1944): cardioYascular involvement seldom 
recognized during the first decade after infection, with 45 per cent in the second, 
and 30 per cent in the third. It is not quite clear on which material or materials 
the latter figures are based, but in all probability it includes both men and 
women, and cases of uncomplicated as well as complicated aortitis. The above 
figures from our ovvn investigation refer to those found in the total column, all 
forms, in table 74. First, it will be seen that our findings are in accordance with 
the concept, also held by Stokes et al., that cardiovascular syphilis is seldom 
recognized during the first decade after infection. Next, the comparison indicates 
that as a whole their cases were observed considerably earlier during the course 
of the infection than were ours, inasmuch as 75 per Cent were found to have 
been recognized at the end of the third decade as contrasted with 47 per cent 
in the present study. But the question of what factors may be responsible for the 
difference found can not be answered directly since we have no detailed 
information concerning the material to which the above distribution, taken 
from Stokes et al., refers. However, their figures reveal one feature which was 
also typical of Frazier and Li's material as compared with ours, namely that 
observation took place earlier during the course of infection, and the chances 
are that here too we are dealing with findings based on cases picked from among 
clinic or hospital populations. If so, one might be inclined to consider this another 
example of such materials possibly being biased in the direction of cases observed 
relatively early, and thus not representative of the natural course of the infection, 
as already indicated in the discussion of Frazier and Li's figures. 

Now for age at recognition of cardiovascular involvement. Age at recognition 
is a product of age at onset of infection and duration of infection between onset 
and observation. And for comparative purposes both factors must be taken into 
account. It is usually held that cardiovascular syphilis is most commonly 
diagnosed in middJe life, but it is not always clear what is meant by that 
expression, perhaps between 40 and 50 years of age. In the present study the 
findings in respect to age at time of recognition were as follows: (see bottom of 
table 75, Parts I and II, p. 2-96). Age at infection 1'5-)9: all forms, males -
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3.8 times as frequent in the autopsy population as in the total study group, 
whereas the complicated forms were 2.1 times as frequent. 

Whether the 10.5 per cent uncomplicated aortitis as diagnosed in the 
autopsy population is representative of the total syphilis population studied, 
is considered difficult to determine, but it is maintained that it comes much 
closer to the true frequency in the series than does the 2.8 per cent in the 
total study group «Known». 

The proportion of complicated aortitis in the autopsy population is 
considered to be too high, but since the 7.6 per cent found in the total study 
group represents a minimum, the true frequency of these complications is 
thought to lie within a range of 7.6 and 15.8 per cent, and in all probability 
the former figure comes somewhat closer to representativeness than does 
the latter. 

11. Cardiovascular lesions as a whole were diagnosed more frequently among
males than among females ( 14.9 versus 8.0 per cent - a ratio of 1.9 to 1).

Uncomplicated aortitis was found in about the same proportions in the 
twa sexes (2.6 versus 2.9 per cent - a ratio of 1 to 1.1), whereas complica­
ted forms were diagnosed in 12.2. per cent of the males as compared with 
5 .1 per cent of the females ( a ratio of 2. 4 to 1). 

All complicated forms showed an excess of males over females. 
The representativeness of the ratios were discussed and it is concluded 

that the findings, in spite of the relatively small numbers involved, probably 
give a true picture of these relationships in the present series. 

12. The occurrence of cardiovascular syphilis in the autopsy population also
was analysed on a sex-specific basis. The results seem to corroborate those
described for the total study group «Known», and lend further evidence
to the representativeness of the latter.

13. The findings in the present series as regards the ratio males to females
seemed to represent the end results of a process of development which left
us with almost equal proportions of uncomplicated aortitis on the one hand,
and with a marked excess of males over females in complicated aortitis on
the other.

A hypothesis explaining this phenomenon is set forth, and it is pointed 
out that the theory advanced appears logical, although no definite con­
clusions can be drawn. The hypothesis also is thought to fit in ,vith the 
concept that physical labour may be responsible for the excess of males over 
females in cardiovascular syphilis. 

14. The relationship between physical activity and the frequency of cardio­
vascular lesions was discussed.
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It is emphasized that occupation is one of the environmental factors that 
may play an important part in determining to what extent these complica-



tions are going to develop in any given series. And also, it is indicated 
that the ratio males to females may vary acording to the degree the members 
of the two sexes in a group of syphilitics are exposed to occupational stress. 

It is maintained that an analysis of the effects of physical activity on 
the frequency of cardiovascular lesions, poses problems of a very complex 
nature, but nevertheless, it is urged that this important environmental 
factor, if possible, be taken into account in comparisons. 

Due to lack of pertinent information, however, we have abstained from 
a detailed analysis of the influence of the occupational factor on the 
frequency of cardiovascular m�nif estations in the present series. 

15. Some of the basic epidemiologic factors considered important for the
evaluation of time relationships and age at recognition were discussed.

16. In patients aged 15-39 at infection the average duration of infection at
time of recognition of cardiovascular syphilis, irrespective of form, was
31.4 and 31.7 years in males and females respectively.

In uncomplicated aortitis the average duration of infection was 29.6
years in males and 26.2 years in females, whereas in complicated aortitis
the averages were 31.8 and 34.1 years in the two sexes respectively.

Thus uncomplicated aortitis seemed to have been recognized earlier 
than the complicated forms, and the inclusion of the cases of uncomplicated 
aortitis tended to lower the averages for the group as a whole. 

Aortic insufficiency apparently was recognized earlier than saccular 
aneurysm in both sexes (31.7 versus 37.3 years in males, and 33.0 versus 
36. 7 years in females for the two forms respectively).

Sub-grouping according to form is held to be essential for analysis of the
time relationships in cardiovascular syphilis. It is emphasized, that the fine 
sub-grouping necessary led to so small figures within each of the sub-groups, 
that significant comparisons could not be made. It is felt, however, that 
the trends demonstrated, are sufficiently important to justify the sub­
grouping made. 

17. The percentage distribution of the cases of complicated aortitis by 10-year
duration periods, gave these results: no such case was recognized during
the first decade, whereas 15.9 per cent fell within the second. The great
majority had had their cardiovascular involvement discovered during the
third, fourth, and fifth decades, the proportions being fairly evenly
distributed in the respective 10-year periods (25.4, 28.6, and 23.8 per cent,
totalling 77.8 per cent); 6.3 per cent was diagnosed as late as the sixth
decade.

There were no marked differences between males and females, but it is 
indicated that symptomatic cardiovascular involvement may actually 
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occur somewhat later in females than in males, a trend in this direction 
being demonstrated by the fact that a greater proportion of females with 
complicated forms was found in the fifth and sixth decades (37.9 per cent 
versus 23.5 per cent). 

18. In patients aged 15-39 (at infection) the average age at recognition was
56.6 years in males, and 55.3 years in females. The average age of those
who had developed complicated forms was somewhat higher (57.2 and 57.8
years in the two sexes respectively), whereas those who had had their
cardiovascular lesions diagnosed as uncomplicated aortitis on an average
were younger (53.9 and 51.9 years in the two sex-groups). Inclusion of the
cases of uncomplicated aortitis thus tended to lower the averages for the
group as a whole.

The average age at recognition was not markedly different in the two 
sexes, even though females tended to show longer average durations at time 
of recognition. This seemingly controversial finding is thought to be due 
partly to the fact that women usually contract syphilis earlier in life than 
men, something that is also true in this material. 

19. The percentage distribution of the cases of complicated aortitis according
to age at recognition gave these results: such conditions were only rarely
recognized before the age of 40 (3.2 per cent), whereas the number
diagnosed at the age of 70 and over was greater ( 14.3 per cent). The great
majority (82.5 per cent) was found between 40 and 70, with the following
distribution: 40-49, 28.6 per cent; 50-59, 28.6 per cent; and 60-69,
25. 4 per cent.

The even distribution within the above mentioned three 10-year periods,
and also the relatively high percentage found at 70 and over, is noteworthy, 
and it is indicated that the cardiac symptoms do not seem to develop chiefly 
during the early part of middle life, but all through the period from 40 
and up to old age, with a natural falling tendency after the age of 70. 

20. The frequency with which patients died of their cardiovascular syphilis,
or primarily of some other disease, but with their cardiovascular syphilis
was considered.
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Irrespective of form, these complications were held to be the primary 
cause of death in 61.0 per cent of the male cases, and in 47.6 per cent of 
the female cases. They were held to be the contributory cause of death in 
14.6 and 14.3 per cent in the two sexes respectively, and finally, they were 
considered to be non-related to the cause of death in 24.4 per cent of the 
male cases, and in 38.1 per cent of the female cases. 

Complicated aortitis proved fatal in 73.5 per cent of the male cases, and 
in 80.0 per cent of the female cases. It was held to be the contributory cause 
of death in 17.6 and 12.0 per cent in males and females respectively, while 



it was thought to be non-related to the cause of death in 8.8 per cent of the 
male cases, and in 8.0 per cent of the female. 

In no instance was uncomplicated aortitis found to be the primary cause 
of death. 

The seriousness of these complications is emphasized by pointing to the 
fact that about three-fourths to four-fifths of the patients who had developed 
complicated aortitis died primarily of their cardiovascular syphilis, while 
only close to one-tenth died of some other disease but with their cardio­
vascular syphilis non-related to the cause of death. 

The most striking difference between males and females was the greater 
proportion of males dying of their cardiovascular syphilis (61.0 versus 47.6 
per cent), and the correspondingly greater proportion of females dying 
with their cardiovascular syphilis (38.1 versus 24.4 per cent). 

The main reason for this is thought to lie in the greater proportion of 
cases with uncomplicated aortitis among the females, and in the fact that 
this condition was in no instance the primary cause of death. 

It is stressed that once complicated aortitis had developed, the outcome 
was very similar in the two sexes. 

21. The circumstances under which comparisons can be made betvveen various
series in respect to frequencies of cardiovascular syphilis, were disussed. It
was constantly kept in mind that our own data might be used as a base-line
for comparisons between untreated or highly inadequately treated patients,
and patients having received varying amounts and types of treatment.

It is concluded that it is a prerequisite for such comparisons that the data 
in question stem from studies similar in type.

It is furthermore maintained that a critical evaluation of the following 
basic epidemiologic factors forms another requirement for comparisons: 
methods of tracing, identification, and collection of clinical data; 
geographical areas, and population groups involved; and the investigators' 
attitude towards the problem. 

Finally, from a comparative point of view, it is held essential to pay 
attention to such epidemiologic factors as: sex, length of period of observa­
tion, and forms of cardiovascular involvement included; patients' socio­
economic status; period of time during which the infection originally took 
place; and mortality from other causes than syphilis; occupation; and 
treatment. 

22. An attempt was made to determine whether the re-analysis had confirmed
the findings on the frequency of cardiovascular syphilis in the previous
follow-up study made by Bruusgaard. It is concluded that, due to lack of
comparability between the two series, we are in no position to answer the
question.
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Chapter XI. 

THE PRO GNOSTIC SIGNIFICANCE OF CLINICAL 

SECONDARY RELAPSE AND HBENIGN» TERTIARY SYP HILIS 

A. The Prognostic Significance of Clinical Secondary Relapse.

It is commonly held that clinical secondary relapse does not occur in untreated 
secondary syphilis, but is caused by inadequate and/or irregular treatment. And 
furthermore it is usually held that this manifestation is of grave prognostic 
importance, in so far as relapsers (provided they are not detected and re-treated) 
show a considerably greater frequency of serious late complications than non­
relapsers. In other words, inadequate treatment in itself is not only held 
responsible for the occurrence of clinical secondary relapse, but also for the 
subsequent development of late complications (see pp. 115-116). 

We have already tested the first part of the above hypothesis, and shown 
that clinical secondary relapse is not necessarily caused by inadequate treatment, 
but that it occurs in untreated secondary syphilis as well (in about 25 per cent 
of the cases), and thus must be considered as being a result of the natural course 
of the disease during the early years of the infection. In order to test the second 
part of the hypothesis, one must attempt to answer the following questions: 

a) What is the frequency of serious late complications among the relapsers as
compared with the non-relapsers in untreated secondary syphilis?

b) What are the frequencies of these late manifestations in patients observed
to have relapsed after inadequate and/or irregular treatment as compared
with the corresponding frequencies in patients found to have experienced
relapse following untreated secondary syphilis?

In table 78 we have presented the proportions of late manifestations in the
present series as found in relapsers on the one hand, and in non-relapsers on 
the other. Before proceeding to a description of the findings it is necessary to 
clarify certain points: 

1. Since this was a question of determining frequencies of late manifestations,
it was a prerequisite that all the patients were followed to an «end point».
Therefore we have used for analysis the study group «Known» comprising
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First we analysed our patients in respect to the frequency with which 
« benign» tertiary lesions were found in the presence of cardiovascular on the 
one hand, and symptomatic neurosyphilis on the other. Among the 45 males 
found to have developed cardiovascular, there were only 2 cases ( one with 
uncomplicated and one with complicated aortitis) in whom there was found 
active « benign» tertiary lesions at the time of recognition of the cardiovascular 
manifestations. Among the 47 females vvith cardiovascular there was no such 
case. Moreover, among the 31 males observed to have experienced neurosyphilis, 
there were 3 who showed active « benign» tertiary syphilis simultaneously 
"vith the central nervous system lesions (one with tabes dorsalis forme fruste, 
one with general paresis, and one with meningovascular). The corresponding 
number among the 31 females with neurosyphilis was 2, both "vith meningo­
vascular. In other words, «benign» tertiary lesions were found to have occurred 
simultaneously with cardiovascular in 2 out of a total of 92 cases, and 
simultaneously with symptomatic neurosyphilis in 5 out of a total of 62 cases. 
Thus our findings analysed in this manner lend confirmatory evidence to the 
generally accepted concept that lesions of the skin, the mucous membranes, 
and the bones are relatively seldom present in patients with cardiovascular, or 
symptomatic neurosyphilis. It is questionable, however, whether this 
phenomenon can be interpreted as meaning that « benign» tertiary in itself 
protects against the more serious late manifestations. It must be remembered 
that the «period of incubation» is different in the three types of complications, 
«benign» tertiary, symptomatic neurosyphilis, and complicated aortitis on 
an average occurring in that order of sequence as measured on the basis of 
duration of infection at time of recognition. In the present series for instance, 
the mean duration of ir1fection at time of recognition was as follows in the three 
types of complications respectively: «benign» tertiary, males 12.8 and females 
11.2 years (see table 50, p. 170); symptomatic neurosyphilis (active forms), 
males 21.8 and females 20.4 years (see table 60, p. 232); cardiovascular 
(complicated forms), males 31.8 and females 34.1 years (see table 73, p. 
292). Furthermore, it will be recalled that 7 5 .2 per cent of the cases found to 
have experienced «benign» tertiary were recognized within the first 15 years 
of infection (see p. 171). «Benign» tertiary, thus, is first and foremost a 
manifestation of the first decade and a half of infection, whereas the great 
majority of the cases of symptomatic neurosyphilis, and especially of 
complicated aortitis, by and large are recognized later during the course of the 
infection, that is, from the second decade on. Therefore it is actually in keeping 
with what we would expect that concomitant lesions of « benign» tertiary and 
the more serious late complications are only relatively seldom encountered. 
In our opinion, the differences in respect to time relationships offer a more 
reasonable e:,,..-planation for this phenomenon than does the theory of the 
protective effects of the pathologic process in «benign» tertiary syphilis. 
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records, plus death certificates, and therefore the data presented are considered 
to be more reliable than those usually taken from mortality statistics, where 
ordinarily the death certificate is the only source of information. We feel 
justified also in emphasizing the importance of this from a comparative point 
of view. 

In table 81 are to be found the primary causes of death among 694 patients, 
according to order of importance, and by sex. The deaths were coded according 
to the International List, 5th revision, as adopted for use in the United States. 
It will be noted that in the main we have confined ourselves to broad groups 
of causes. In syphilis, we have distinguished between cardiovascular, neuro­
syphilis, and other late syphilis (visceral). For details as to the extent to which 
the various forms were found to have caused death primarily, we refer to the 
foregoing chapters on cardiovascular, neurosyphilis, and other late syphilis. 

The table reveals that syphilis was found to have caused death primarily 
in 39 out of 259 males (15.1 per cent) and in 36 out of 435 females (8.3 per 
cent), giving a ratio of males to females of 1.8 to 1. In principle this is what 
we would expect since females are known to develop serious late manifestations 
to a lesser extent than males. Next it will be seen that cardiovascular was 
responsible for more deaths than neurosyphilis in both sexes: 25 cases (9.7 per 
cent) versus 14 cases (5.4 per cent) in males, and 20 cases (4.6 per cent) versus 
14 cases (3.2 per cent) in females. The ratio cardiovascular to neurosyphilis 
in males was 1.7 to 1, and in females 1.4 to 1, indicating that cardiovascular 
syphilis was relatively more serious in males than in females. The sex difference 
furthermore is reflected by the fact that among males syphilis ranked second 
in the all-over picture of the causes of death, tuberculosis being the only disease 
that caused more deaths, whereas among females syphilis ranked fifth, tuber­
culosis, diseases of the circulatory system (syphilitic heart disease excluded),

cancer, and diseases of the respiratory system, being responsible for more 
deaths. This difference between males and females is an extremely important 
feature particularly when we consider the order of magnitude of the excess 
mortality in the two sexes as found through comparison with the controls ( see 
later). 

Finally, the table readily reveals that syphilis, although an important cause 
of death, particularly in males, was actually not a great killer, even in this 
one-hundred per cent syphilitic population. The other causes, covering a wide 
range of diseases and organ-systems, far outweighed syphilis as a primary cause 
of death. 

When it comes to the question of representativeness of the figures arrived at, 
we refer to the foregoing sections on occurrence of cardiovascular, neuro­
syphilis, and other late syphilis. In view of the methods used in tracing and 
in the collection of clinical data, and on the basis of direct and indirect evidence, 
we felt justified in assuming that we had probably come fairly close to the u-ue 
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Fig. 11. 
Excess Mortality Among Residents of the City of Oslo in Parishes Located East, 

as Found on the Basis of a Comparison with Residents Living in Parishes Located 

West, by Age and Sex, According to 10-Y ear Periods 1890-1940. 
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eastern population for controls rather than the total population of the City 
of Oslo. 

The results of the comparisons between the study group and the population 
East are to be found in table 82 and the corresponding diagram (fig. 12). It will 
be noted again that we have not carried the investigation beyond 1940, for 
reasons explained in the foregoing. The number observed deaths (214 male 
and 332 female) therefore is not identical ,vith the number given in table 81, 
where all deaths observed through 1951 were included. However, the number 
of personyears (9,748 in males, and 19,511 in females) shows that we were 
left v.ith a still fair-sized sample. 

The excess mortality among the syphilitics, as compared with the eastern 
population from which they originally were drawn, was 53 per cent in males, 
and 63 per cent in females ( all ages). Also, there was an excess mortality among 
the patients in all except one of the age-groups listed, namely males aged 10-
19. In this age-group, however, we had only 1 observed death, so the result may
very well be due to chance. Finally it is noteworthy that the excess mortality
was more pronounced in certain age-groups than in others. This pertains to
males between 30 and 60 and to females between 30 and 50.

Although the syphilitics showed a greater excess mortality as compared with 
the eastern population, than the latter did as compared with the western 
population, the two sets of comparisons nevertheless brought out certain com­
mon features, which obviously are of great importance when it comes to 
evaluating the influence of socio-economic factors on mortality. First, females, 
both in the eastern population, and among the syphilitics, showed a greater 
excess mortality than the males. And also, the excess mortality, both in the 
eastern population as compared with the western population, and among the 
syphilitics as compared with the eastern population, was greater than the 

average in certain age-groups. 

III . Discussion. 

The mortality among originally untreated or highly inadequately treated 
syphilitics, as demonstrated through the findings in the present series, is 
characterized by the following main points: 

1. Even in a one hundred per cent syphilitic population syphilis was not a
great killer, as shown by the fact that it was found to be the primary cause
of death in only 15.1 per cent of the males and in 8.3 per cent of the
females.

2. In spite of this the syphilitic population showed a considerable excess
mortality as compared with the eastern population from which it came
(53 per cent in males and 63 per cent in females, all ages). In principle,
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Chapter XIII 

SPONTANEOUS CURE 

It is a general impression that a fairly large proportion of those who acquire 
syphilis go through life unharmed even if they are left untreated. Some are 
actually cured spontaneously, exhibiting no evidence whatever of their previous 
syphilitic infection; some have a positive serologic test with no clinical evidence; 
others have minor symptoms and signs which may or may not be attributed 
to this disease. Evidence pointing in this direction has been provided by various 
studies but particularly by Bruusgaard (1929a) through his follow-up study, 
and by Rosahn (1947) through his autopsy investigation. 

In Moore's (1944) wording, Bruusgaard's findings were described as follows: 
«Taking the data at their face value, they indicate that of every 100 patients 
acquiring syphilis, 23 vvill develop a late lesion which ,'Vill incapacitate or kill; 
12 will develop a more benign late manifestation; and 64 ,'Vill probably pass 
through life unhanned, so far as they themselves are concerned ... » 1 The 
caution exercised by Moore in formulating this statement reveals that he 
accepted Bruusgaard's figures mth the reservations suggested by Bruusgaard 
himself. In spite of this, the above figures have been widely quoted in the 
literature, often without reservations, the reason being that these findings were 
the only ones available that could give an approximate idea of the frequency 
of spontaneous cure. But, these figures have also been seriously criticized, 
particularly by Harrison, (see p. 26), who called attention to the possibility 
that those among Bruusgaard's patients who were regarded as «spontaneously» 
cured, might not have had syphilis at all, since the original diagnoses were non­
proven according to modern standards ( diagnosis is discussed on p. 65 and p. 67). 

Rosahn's autopsy study gave these results: a little more than 2 out of 10 
syphilitics died as a result of syphilis, while as many as 6 of 10 died with no 
evidence of syphilis at all, and a little less than 2 out of 10 died of unrelated 
causes but with syphilitic lesions present. 

1. See p. 18 of the present monograph.
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to have developed some type of late manifestation. In other words, some 72 
patients out of every 100 were found not to have developed any late lesion. In 
this connection it must be emphasized that our figures on the various 
complications were considered to be minimum although not too far from the 
true figures (see sections on occurrence in chapters on «benign» tertiary, neuro­
syphilis, and cardiovascular). Therefore, the above figure of 72 out of 100 
patients is probably not truly representative. As mentioned previously, it was 
very difficult to estimate to what extent our figures for the various complica­
tions were minimum. But, if we assume that somewhere between 60 and 70, 
and probably closer to 60 than 70, out of every 100 untreated syphilitics in the 
present series went through life with little or no inconvenience as a result of 
the disea.se, we are probably not too far from the truth. 

By considering the totals we only get part of the story; sub-grouping by sex 
is as essential here as in all other analyses of the natural course of the syphilitic 
infection. Among the males 10-11 out of every 100 were found to have 
developed «benign» tertiary syphilis alone; about 20 were found to have 
developed cardiovascular and/or neurosyphilis, alone or in various combinations; 
a total of about 30 were found to have developed some type of late lesion and 
70 none. The corresponding figures for females were as follows: about 14 out 
of every 100 were found to have developed «benign» tertiary; 12-13 out of 
every 100 were found to have developed cardiovascular and/or neurosyphilis, 
alone or in combinations; a total of 26-27 were found to have developed some 
type of late lesion, and 73-74 no syphilitic lesions of any clinically detectable 
kind. 

The proportions in whom syphilis was considered to have been the primary 
cause of death were 15 out of every 100 in males, and about 8 in every 100 
in females. As would be expected, the males showed an excess over females 
in respect to the more serious late lesions, 20.2 per cent versus 12.4 per cent, 
or a ratio of males to females of 1.6 to 1; and also in respect to the extent to 
which the syphilitic infection caused death primarily, the proportions being 
15.1 versus 8.3 per cent, giving a ratio of males to females of 1.8 to 1. 

With the data available this is about as close as we can come in our attempt 
to illuminate the problem of «spontaneous» cure. We urge that in any 
subsequent use of, or interpretations of, our data, these limitations be borne in 
mind. 

Since our study represents a re-analysis of the Bruusgaard material, the next 
question to arise is the following: do our findings conform with those of Bruus­
gaard? As the figures stand there is a striking similarity in so far as the estimates 
of the final outcomes in both series showed some 60-70 out of every 100 
patients to have gone through life with little or no inconvenience as a result 
of the disease. One might, therefore, be inclined to answer the above question 
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GENERAL SUMMARY AND CONCLUSIONS 

By studying a large group of patients deliberately left untreated for their 
early manifestations during the period 1891-1910, an attempt has been made 
to fill the need for information on the natural course of the syphilitic infection. 
In the planning and execution of this investigation the epidemiologic method 
was adopted, and the study provides an illustration of the application of this 
method to field research. 

The chief results of this follow-up study of some 900 to 1,100 untreated 
patients were as follows: 

1. About 1 out of every 4 patients (23.6 per cent) with untreated secondary
syphilis developed clinical secondary relapse, with no appreciable difference
between the sexes.

There is no direct evidence that clincal secondary relapse following 
untreated secondary syphilis was of ominous prognostic importance in 
respect to subsequent development of late lesions. 

2. «Benign» tertiary syphilis occurred in about 1 out of every 6 patients (15.8
per cent). Indication is that «benign» tertiary syphilis was more frequent
in females than males.

These manifestations are found not to represent a pathologic process
exerting a protective influence against serious late complications.

3. Neurosyphilis occurred in 6.5 per cent of the patients. The lesions of the
central nervous system were about twice as frequent in males as females
(9.2 versus 5.1 per cent).

Among the dead known to have developed neurosyphilis, these manifest­
ations were the primary cause of death in close to two-thirds of the 
instances. 

4. Cardiovascular syphilis occurred in about 1 out of every 10 patients (10.4
per cent). These complications were about twice as frequent in males as
females (14.9 versus 8.0 per cent).

Among the dead kno .. vn to have developed complicated aortitis these 
lesions were the primary cause of death in three-fourths to four-fifths of 
the instances. 

5. Other late syphilis, in the form of gumma of the liver, occurred in 2
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