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LATE COMPLICATIONS OF SYPHILIS* 

A Comparative Epidemiological and Serological Study of Cardiovascular Syphilis 

and Various Forms of Neurosyphllls 

K. AHO, K. SIEVERS AND 0. P. SALO 

Late complications of syphilis present a 
serious threat to life and health despite 
their decreasing incidence. From the point 
of preventive medicine they have assumed 
increasing importance after the introduction 
of penicillin therapy, since their develop

ment apparently can be readily prohibited 
by treatment of syphilis in its early (in

fectious) phase. Once cstablished, syphilitic 
cardiovascular disease is difficult to treat 
and is usually progressive. The prognosis is 
better in neurosyphilis provided that the 
treatrnent is started early after the appear
ance of symptoms. As soon as irreversible 
neuron damage has occurred, restoration of 
function can hardly be expected. 

The purpose of the present study was to 
collect epidemiological data on patients 
with late complications of syphilis and to 
study such data in relation to st:rological 
findings. This might shed light on the 
natura! history of syphilis and be helpful in 
the combating its late complications. 

Material and Methods 

The patients included in the present study 
had cardiovascular or neurosyphilis diag
nosed in hospitals under the care of a spe
cialist during the five-year period 1963-68. 
All patients showed positive standard lip
oidal or treponemal tests for syphilis. Pa
tients with a history of initial syphilitic in-

fcction or of previous treatmcnt but having 
negative serological tests were not included. 

The selection of the cases was based on 
information obtained from a register kept 
of patients with positive tests found at the 
State Serum Institute and from rcquest 
forms for the treponemal tests. In about 
half of thc cascs this information was con

sidered to be sufficient, while in the others 
it was supplemented with data from hos
pital records. A few cases had to be ex
cluded because this additional information 
was not obtained. 

The clinical critcria for the inclusion of 
the patients in the study material were as 
follows: 

Aortic aneurysm. Only patients with tho
racic aneurysms were included. 

Aortic insufficiency. Congestive heart 
failure was not considered to be a requisite. 
Patients with simultaneous mitra! valve dis
ease were excluded. 

Uncomplicated aortitis. Jncluded were 
patients with roentgcnologically observed 

dilatation of the aorta ( without aneurysm) 
or calcification in the ascending aorta typi
cal of syphilitic mesaortitis and cases in 
which the diagnosis was made at autopsy. 

Meningovascular syphilis. Only sympto
rnatic cases were included. Reliance was 
placed on the original diagnosis although 
the diagnostic criteria apparently varied. 

General paralysis. Again, the clinical 
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diognosis was dccisivc although it was felt 
that some hospitals were reluctant to estab
lish this diagnosis. 

Tabes dorsalis. At lrast two different 
symptoms or signs such as Argyll-Robcnson 
pupils an<l !ost tcndon rcflext:s in the lower 
limbs were require<l for the diagnosis. 

The rnajority of tht' spccimens wcrc rc
ceived from hospitals located in Southern 
Finland in an area covering about one-third 
of the population of Finland. The standard 
tests for syphilis were performed on all 
patients a<lmitted to most of the hospitals. 
Treponemal tests werc requested for sorne 
hospitals in virtually cvcry case showing 
positive standard tests and from others only 
in problem cases. There was a great varia
tion in rcquests concerning cascs with nega
tive standard tests but showing a clinical 
picture compatible with some late compli
cation of syphilis. In general, the annual 
number of treponcmal tests pcrfonncd was 
incrcasing throughout the study period. 

The VDRL test was performed by the 
standard technique ( r :2) using eitht'r car
diolipin or sitolipin as antigen. The lnter
national Referencc Preparation for Human 
Syphilitic Serum ( 1) was used, reconstitut
ed and dilutcd to contain 8 units/ml giving 
a titre of 8. 

Facilities for the TPI test were available 
<luring the entire study period and those for 
thc FT A-ABS test from Junc 1966. After 
this date all sera sent for treponemal tests 
werc cxamined in both thc TPI and FT A

ABS tests. Quantitative Reiter protein com
plement-fixation (RPCF) test ( 11) was 
pcrformed with virtually all specimens sent 
for treponemal tests. 

Results 

The present series comprised 94 patients 
with cardiovascular syphilis, 60 patients 
with various forms of ncurosyphilis, and 6 
patients with simultancous cardiovascular 
and neurosyphilis. Tablc I shows that therc 
were, in the series, slightly more males 
than females. The mean age in females at 
thc time of diagnosis was slightly highcr 
than in the malt-s. The majority of the pa
tients with cardiovascular syphilis had a 
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complicated form of discase, cither aneu
rysm or aortic regurgitation. Two-thirds of 
the patients with neurosyphilis had tabes 
dorsalis while thc number with nwningo
vascular syphilis or general paralysis was 
relatively small. 

The youngest patient was a malc aged 25. 
Hc had a somewhat atypical tabes dorsalis, 
possibly associated with congenita1 infec
tion. The oldest one was a female aged 82 
with an aortic aneurysm. The age distribu
tion in different diagnostic groups (not 
shown in Table 1) reflccted differences in 
thc mean age. The age distribution was 
quitc similar in patients with aneurysm and 
in those with aortic regurgitation. 

The proportion of patients capablc or 
willing to recaH the initial infcction was of 
the same order of magnitude in malcs and 
in females. However, it was somewhat 
greater in patients with tabes dorsalis than 
in those with cardiovascular syphilis (Table 
2). The year of initial infection ranged 
from 1910 to 1947 in those cases in which 
accurate information was available. The 
mean age (60.4 years) and thc age distribu
tion in thcse patients did not differ signifi
cantly from the corresponding figures in 
patients without such information. The 
average time from the initial infection to 
the diagnosis was 33 years in cardiovascular 
syphilis and 34 years in tabes dorsalis. 

About one-third of thc patients bad rc
ceived some antisyphilitic treatment beforc 
the diagnosis of the late complication was 
made. Information of penicillin treatment 
was obtained in 17 cases, but none of the 
patients had reccivecl penicillin in the early 
(infectious) phase of the disease (Table 2). 
Four of the penicillin-treated patients had 
tabes dorsalis and the others cardiovascular 
syphilis, usually cither uncomplicated aorti
tis or aortic regurgitation. Only 2 patients 
had aortic aneurysm. In 6 instances penicil
lin had bccn given for conditions othcr than 
syphilis. The majority of the patients treat
ecl for syphilis had received penicillin soon 
aftcr it became available in Finland. Thosc 
patients had frequently previously rcceived 
othcr typc of trcatment. Onc patient had 
becn obs�rved to havc asyrnptomatic neuro
syphilis at the time of penicillin treatment. 
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Table 1. Dis1rib111io11 by diagnosis and sex of rlte parient series and rl1e mean age in different 
groups at the time 1/ie diagnosis was made 

Numhc-r of Patients �lean A2e In Years 
01,2no.stic Group 

Males 1-·emalc� Total Male:s Fc-mAlu 1·oul 

Total cardiov. syphilis 1 54 46 100 59.0 63.1 60.8 
Aortic aneurysm 19 17 36 58.1 63-7 60.8 

Aortic insufflcicncy 24 23 47 61.3 60.4 60.8 

Uncompl. aortitis I I 6 17 55.4 71.0 61.0 

Total ncurosyphilis' 38 28 66 55,5 58.3 56.7 
Mcningovascular 6 7 55.2 61.0 56.0 
General paralysis' 7 8 15 51.6 57.2 54.6 
Tabcs dursalis• 25 19 44 57.o 58.5 57.6 

1 Six patients (three malcs and three females) with sirnultaneuus cardiovascular and ncuro
syphilis (two with general paralysis and four with tabes dorsali,) werc induded in both cardio
vascular and ncurosyphilis groups. 
' Two patients with taboparesis were classified in the group of general paralysis and une 
patient with optic atrophy in the group of tabes dorsalis. 

Table 2. Anamnesric inf ormarion of initial syplii/itic inf ec1io11 and of 1reatme111 in pe11ie111s 
be/011gi11g ro differenr diagnostic groups 

Number of p.1tients w1th 
Diagnos•� Group 

information of; Card10- Ml·i,mgo- General Tabes 
vascular vnscular Parnly�I:-. Dorsal is 

Initial syphilitic infection 29 

Treaunent in thc early stagc 
Mcrcury, arsenicals and bismuth 17 
Penicillin 0 

Trcatment in a later stage 
Arsenicals and bisrnuth 7 
Penicillin 13 

No information of trcatment 68 

Total nurnbcr of patients 100 

In thc others there was no information of 
symptoms and signs rclated to active dis
ease process. This does not imply that these 
cases represent failures of penicillin trcat

ment. It is probable that the already exist
ing late complication had been ovcrlooked 
in some cases, possibly in the majority of 

them. 
Tablc 3 shows thc distribution of the 

VDRL titres in patients bclonging to diffcr

ent diagnostic groups. Patients without in
formation of previous treatment and those 

having such information were dealt with 

2 3 20 

2 14 

0 0 0 

0 0 3 
0 0 4 
6 13 26 

7 15 44 

scparately. It is  scen that thc titres in the 
latter group were, on the average, appreci
ably lower, even though high titres were 
encountered also in these patients. Further, 

it is apparent that patients with tabes dor
salis frequcntly had lower titres than pa
tients with cardiovascular syphilis and espe

cially those with general paralysis. However, 
a marked variation in the titres secmcd to 
be a characteristic of each group. Com
pletely negative results were recordcd in 
previously untreated patients with either 

cardiovascular syphilis or tabcs dorsalis. 
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Table 3. Distribution of VDRL tirres in untreared and treated patients be/011ging to diff erent 

diagnostic groups 

Number of Patient< with VDRL Titre Mcan 

0 1-2 4-8 16-32 64-,;8 �256 Titre 1 

Aortic aneurysm 
Untrcated 2 5 5 6 5 3 12.7 

Treated 5 3 0 0 0 2.8 

Aortic insufficiency 
Untreated 7 5 6 8 13-3 

Treated 8 7 3 0 0 3-4

Uncomplicated aortitis 
Untrcated 4 5 2 0 8.o
Treatcd 0 2 0 0 9.5 

Mcningovascular syphilis 
Untrcated 0 2 3 0 

:} 8.o
Treated 0 0 0 0 

General paralysis 
Untreated 0 2 2 4 4 

: } Treated 0 0 0 
26.5 

Tabes dorsalis 
Untreated 3 6 ro 6 0 4.9 
Treated 12 3 2 0 0 1.9 

' Cakulatcd as the logarithmic mean of the titres. 

Table 4. Correlation between VDRL an.d RPCF titres 

RPCF 

Titre 

Numbn of Patients with VDRL Titr� 

0 

10 13 9 15 

2 

2 I 

No difference in the VDRL titres was 
observed between males and females. The 
possibility of correlation between age and 
the titre leve! was anticipated, but no such 
correlation was found. 

The quantitative RPCF test was per
formed in 91 cases. It is seen from Table 4 
that a high degree of correlation existed 
between the titres obtained in it and in the 
VDRL test. In previously treated patients 

8 16 32 64 128 256 

5 

2 

2 

3 
2 

2 3 

both titres tended to be low, whereas in 
untreated patients they were both usually 
either high or low. There was no case 
showing high-titred reactivity in one test 
system and nonreactivity in the other. 

Discussion 

The selection of the present patient group 

has certain !imitations. Conclusions can 
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therefore be derived from the data with 

reservations. Thus, the actual number of 
late complications diagnosed was certainly 
higher than that apparent from our figures. 
Also the proportion of cases with cardio
vascular and neurosyphilis may have been 
different. Moreover, a thorough question

ing of the patients in a uniform manner 

would presumably have revealed more in
formation on initial infection and previous 

treatment. This is especially true concern
ing penicillin trcatment given for conditions 
other than syphilis. 

Certain features cmerge which probably 
reflect a changing situation in regard to late 
complications of syphilis. The frequency of 
cardiovascular and ncurosyphilis in untreat
ed patients appears to be about twice as 
high in males as in females (2). In many 
large clinical series it has bcen higher. In 
the present study material, however, thcre 
were nearly as many females as males. A 
second point of interest is that information 
of initial syphilitic infection and of treat
ment in the early phase was obtained more 
frequently from patients with tabes dor
salis than from those with cardiovascular 
syphilis. 

1n untreated syphilis the average period 
from the initial infection to the diagnosis 
of its late complication is about 30 years in 
cardiovascular syphilis and in tahes dorsalis, 
while somewhat less in the other forms of 
neurosyphilis ( 2). In the present study this 
brings us to the years 1933-38. Combined 
treatment with arsenicals and bismuth was 
a common practice already some ten years 
before that. Such treatment was apparently 
fairly adequate and reduced the frequency 
of late complications (8). Thus, our ma
terial is related to the number of persons 
who escaped treatrnent rather than reflect
ing the total numbcr of persons infected. 
The number of reportcd cases in Finland 
with infectious sypbilis has been somewhat 
higher in males than in females (s). Since 
the occurrence of the late complications 
was about the same in females as in males 
one is inclined to assume that more females 
escaped treatment. Further, as discussed by 
Harrison (3), treatment inadequate for the 
prevention of neurosyphilis usually suffices 
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to prevent the developmcnt of cardiovascu

lar syphilis. This may explain thc observed 
difference in the frequency of anamncstic 
information obtained from patients with 
cardiovascular syphilis from those with 
tabes dorsalis. Since the advent of penicil
lin, patients with late syphilis with history 

of early treatment should become cxceed

ingly rare. The frequency of late complica
tions should therefore reflect the number 
of patients escaping diagnosis and treat
ment. 

A somewhat surprising feature was the 
small nurn.ber of patients having meningo
vascular syphilis or general paralysis. Thcse 
amounted together to only half the patients 
with tabes dorsalis. This is contraste<l by 
figures about four times higher in the Oslo 
study of untreated syphilis (2) and by fig
ures reported in many other studies. The 
difference may in part be due to the means 
by which the material was collected but 
certainly not completely. It has been sug
gested that treponemicidal clrugs given for 
conditions other than syphilis may alter the 
clinical picture of neurosyphilis making the 
diagnosis morc difficult (6). It seemed to 
the present authors that some hospitals 
were reluctant to make the diagnosis of 
general paralysis if the features of the dis
ease did not complctely fit its classical de
scription. 

The present study suggests that previous 
treatment, in any amount or at any time 
relative to serological testing, may markedly 
reduce the serum VDRL titres. This is in 
accordance with the view already reported 
by Moore and Eagle (9). Further it is 

apparent that great variation in titres oc
currcd in patients without any information 
of previous treatment. The relative prnpor
tion of cases showing a completely negative 
VDRL test was probably higher than that 
apparent from our figures sincc they were 
included in the series only if the treponemal 
tests had been asked for and been positive. 
The observation that the VDRL titres in 
cardiovascular syphilis were higher than in 
tabcs dorsalis is in keeping with that rc

ported by Moore and Eagle (9). In the 
present work, the titre leve! in general 
paralysis was higher than in cardiovascular 
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syphilis, whereas such difference was not 

observed in the report of Moore and Eagle. 
lt suggests that cases of general paralysis 
with low titres bad been overlooked. 

There is very little direct information on 
the quantitative relationship between lip
oidal and lrcponcmal antibodies in humans. 
The correlation observed between \/\/asser
mann titres and quantitative TPI titres in 

early syphilis is by no means impressive 

(4). This apparently is due to the circum
stance that the immobilizing antibodies usu
ally develop later than the antibodies reac
tivc in the l.ipoidal tests. The TPJ titres in
crease cluring the primary and secon<lary 
stages of the disease and tend to rcmain 
high in late syphilitic manifestations (10). 
A vailable evidence suggests that the lipoidal 
antibody titres also remain at a high kvcl 
several years after the secondary stage and 
then gradually decline. 

With the possible exception of secondary 
syphilis, antibodies detected by the FT A 
test are directed mainly against the group
specific rather than species-specific compo
nents of Treponema pallidum (13). Thus 
the titrated RPCF test (u) may be a suit
able measure of the leve! of the treponemal 
antibodies. In old treated syphilis the titres 
ohtained in the lipoidal tests and in the 
RPCF test were uniformly at a low leve! 
( 7). The present study shows a high degrce 
of correlation between the VDRL and 
RPCF titres in both untreated and treated 
late symptomatic syphilis. These findings 
may be helpful for the understanding of 
the stimulus leading to the development of 
these antibodies. Sera from a wider spec
trum of clinical cases will have to be tested 
and the results compared before any con
clusions in this respect can be drawn. 

SUMMARY 

The study included 94 cases of cardiovascu
lar syphilis, 60 cases of ncurosyphilis (pre
dominantly tabes dorsalis), and 6 cases of 
simultaneous cardiovascular and neuro
syphilis. There were 89 males and 71 fe
males in the series with a mean age of 59.2 
years. The cases had been diagnoscd in 
1963-68 and the infection acquired be-
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tween 1910-47. The average time to the 

diagnosis of the late complication was 33 
years in cardiovascular syphilis and 34 years 
irr tabes dorsalis. Anamnestic information 
on initial infection and on treatment coul<l 
be obtained more frequently from patients 
with tabes dorsalis than with cardiovascular 
syphilis. Seventeen patients had information 
of earlier penicillin treatment, but no one 

had receivcd it in the early phase. The 

average VDRL titre was higher in patients 
without information of earlier treatment 
than in thosc giving this information. It was 
also higher in patients with cardiovascular 
syphilis than in those with tabes dorsalis. 
A high degree of correlation cxisted be
tween the titres obtained in VDRL and 
RPCF tests. 
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