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1. History 
Arthritis following dysentery has been recognised for many centuries but the 

syndrome of urethritis + arthritis + conjunctivitis in association with dysentery 
was probably first recorded by STOLL in 1776. The same combination of symptoms 
without preceding dysentery and believed to be of venereal origin was, according 
to HARKNESS (1950), first published by Sir BENJAMIN BRODIE in 1818 who gave a 
superb clinical description of six male patients. For the next 100 years only few 
such cases were recorded. In 1916 REITER in the German Army and FrESSINGER 
and LEROY in the French Army reported their cases and a more universal interest 
was taken in this condition which became known as Reiter's syndrome in Germany, 
Scandinavia and the Anglosaxon countries and Fiessinger-Leroy-Reiter syndrome 
in France. Other names have been proposed from time to time such as "con
junctival-urethral-synovial syndrome" in France, or "uropolyarthritis" in 
Scandinavia but these descriptive terms have not become popular and if taken 
literally would restrict our efforts in defining and characterising the syndrome. 
There has also been differences of opinion whether the condition should be termed 
"Reiter's syndrome" or "Reiter's disease" and whilst Professor REITER in a 
recent paper proposed that both conditions exist and differ in certain clinical 
aspects (REITER, 1963) there seems to be good reason to continue calling it 
"Reiter's syndrome" since multiple aetiologies may account for it (WEINBERGER, 
1962) and this is the term used in the present review. 

The main predisposing illnesses - dysentery and venereal urethritis - were 
common enough during and after the first World War and presumably a proportion 
were complicated with Reiter's syndrome, yet many textbooks of Medicine 
written between the World Wars did not even mention its existence. Such cases 
as were noted by venereologists, were commonly confused with "gonococcal 
arthritis". Similarly, in parts of Europe where bacillary dysentery was rife and 
the arthritic syndrome a recognised complication, this was generally believed 
to be directly caused by the dysentery bacillus. Even since the second World War 
when Reiter's syndrome became better known, clinicians working in different 
parts of the world often believed that only the dysenteric or only the urethral 
(venereal) form of the syndrome was the true one, depending on whichever type 
was prevalent in their own practice. These traditional attitudes delayed progress 
towards a fuller evaluation of Reiter's syndrome and it is largely thanks to 
HARKNESS (1947, 1948, 1949, 1950) who showed from the literature and his own 
experience that the same syndrome could follow either venereal non-gonococcal 
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urethritis or bacillary dysentery. He added to the clinical description of the 
venereal syndrome and initiated several lines of aetiological investigations which 
are still being pursued. Whilst Harkness extended our knowledge of the venereal 
form, PARONEN (1948) analysed the dysenteric type in his outstanding monograph 
based on 344 cases which occurred during a severe bacillary dysentery epidemic 
in Finland in 1943. 

Since then other large personal series have been reported in detail and new 
clinical features were added. The literature has become extensive in the years 
following the last War, but the aetiology remains obscure. Nowadays the diagnosis 
of Reiter's syndrome is quite fashionable and perhaps in this lies a danger of such 
a diagnosis being made too readily. 

2. Definition 
The classical description is that of a triad consisting of urethritis, arthritis 

and conjunctivitis. With increasing experience a number of less constant symptoms 
have been added involving amongst others, the skin, mucous membranes, lungs, 
the cardiovascular system and the nervous system. Furthermore, the range of 
lesions involving the sites of the triad - the urogenital tract, skeletal system and 
the eyes - has been progressively increased. At the same time as the syndrome 
was found to include much more than the three cardinal symptoms, it became 
also clear that it existed in an "incomplete" form consisting of any two features 
of the triad, most commonly urethritis and arthritis (CSONKA, 1958a). It is a 
matter of current controversy how many and which of the symptoms have to be 
present before a diagnosis can reasonably be made. Some would still restrict the 
term Reiter's syndrome to the combination of non-gonococcal urethritis, con
junctivitis and arthritis though admitting a high incidence of lesions affecting 
the skin and mucous membranes as well (MONTGOMERY et al., 1959; WEINBERGER, 
1962), others, including the reviewer, feel that with our present knowledge of the 
symptoms and course of Reiter's syndrome the triad-concept has limitations and 
the presence of "non-triad" features must lead to a reconsideration of the older 
diagnostic criteria (CSONKA, 1958a; MAS BERNARD , 1959; HANCOCK, 1960; and 
others). 

Reiter's syndrome, whether fully developed or not, may appear in the wake 
of bacillary dysentery and possibly other intestinal disorders, or it may follow 
certain types of urogenital infections most of which are believed to be venereally 
acquired. A few cases appeared to be associated with a group-A haemolytic 
streptococcal sore throat and in some, the syndrome develops without clinical 
evidence of any associated or preceding disease. The presence of gonococci in the 
urethral discharge was long felt to be irrelevant if the gonococci were absent from 
the joints and the course of the arthritis was unaffected by penicillin therapy 
(HARKNESS, 1950; CSONKA, 1959c; GRAINGER and NICOL, 1959; STEINMETZ and 
GREEN, 1959 and others). 

Reiter's syndrome is therefore more broadly defined as traditionally, recognis
ing it with any two symptoms of the triad or even with one symptom if several of 
the characteristic non-triad features are also present and irrespectively whether 
it is preceded by dysentery, non-gonococcal urethritis, gonorrhoea + nongono
coccal infection or none of these things. 

3. Incidence 
General: A review of the literature up to 1949 yielded only 600 cases (REITER, 

1957). Since then several clinicians interested in this condition have published 
large personal series (HARKNESS, 1950; FOWLER and KNIGHT, 1956; CSONKA, 
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1958a; OATES, 1959b; MASBERNARD, 1959; GOOD, 1962 and many others). 
PARONEN estimated that during the large Finnish dysentery epidemic in 1943/44 
just over 0.2 % of the 150,000 affected persons developed Reiter's syndrome. The 
incidence of the syndrome amongst a consecutive series of 22,000 male patients 
with venereal urethritis of all types attending a hospital in London was 182 or 
0.8% (CSONKA, 1958a). A similar incidence figure is given in the Ministry of 
Health returns from all the V. D. Clinics of England and Wales for 1963 - the 
first year that Reiter's syndrome has become notifiable. During this period there 
were 25,010 cases of non-gonococcal urethritis and 290 (1.2%) developed arthritis. 
If these figures are representative, Reiter's syndrome can not be regarded as rare. 
It should be noted, however, that these figures apply to a selected part of the 
population and need not necessarily reflect the incidence or severity of the 
syndrome as it occurs in the general population. It is the reviewer's impression 
that mild forms of the syndrome are less often seen in hospitals and clinics than the 
more severe types and are therefore under-represented in the statistics. Mis
diagnosis is probably still of some importance as a source of error, though less so 
than a few years ago when 20% of the reviewer's patients with Reiter's syndrome 
were thought to suffer from a variety of other conditions by their referring doctors. 
For these reasons, it seems likely that the available studies give too low an 
incidence of the illness. 

Seasonal incidence: It has been often quoted by French physicians working in 
North Africa that the incidence of Reiter's syndrome is highest in the summer and 
autumn following in fact a similar seasonal distribution as bacillary dysentery 
in those parts of the World. FELIX and his colleagues (1961) found that 95% of 
both bacillary dysentery and Reiter's syndrome occurred in the hot months of the 
year in Algeria. MASBERNARD (1959) had the same experience in Tunisia. No such 
seasonal variation was observed in Reiter's syndrome associated with venereal 
urethritis in England which is in accord with the fairly even distribution of the 
incidence of urethritis throughout the year (LAIRD, 1958; CSONKA, 1959c). 

4. Geographical distribution 
European literature has contributed the majority of case-reports to date. 

This need not be an index of the geographical distribution of the syndrome but 
possibly a reflection of the interest taken by the medical profession. In recent 
times notable series have been reported from the United States of America, 
Canada and North Africa. Smaller series and single case histories have come from 
many other parts of the world. 

5. Racial distribution 
The bulk of published cases come from European stock but there is no evidence 

of racial immunity and the reviewer has seen Reiter's syndrome in 40 coloured 
patients out of a total of 260 consecutive cases (15.4%). Most of the coloured 
patients were West Indians, but there were also Indian, African and Chinese 
amongst them. It was found that none of the coloured patients had Reiter's 
syndrome before coming to Britain even though two thirds had attacks of ureth
ritis (mostly gonorrhoea) in their native country. Perhaps the acquisition of 
non-gonococcal urethritis which is almost as frequent as gonorrhoea in Britain is 
the new factor responsible for this development (CSONKA, 1959c). Analysis of the 
few published data suggest that the coloured immigrants develop Reiter's syn
drome less frequently and less severely than the similarly exposed indigenous 
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population. POPERT (1963) estimates that the incidence of the syndrome in 
European patients with non-gonococcal urethritis is 4-5 times higher than in 
comparable coloured patients. It will be of interest to observe whether the inci
dence amongst recent coloured immigrants will change as the period of residence 
in Great Britain increases. 

6. Sex 
In the early literature the venereal form of Reiter's syndrome was believed to 

be confined to men only. This is now known to be incorrect and 1-2 % female 
patients are reported in the more recent series (HARKNESS, 1950; OATES and 
CSONKA, 1959). In the dysenteric form 10% of female patients have been found 
by PARONEN and of ZEWI'S (1947) ten cases, six were female. It is considered by 
OATES et al. (1959) that women are statistically not fully represented for several 
reasons: The genital component of the syndrome is usually less obvious than in 
men and the correct diagnosis may be missed; the disease appears to be milder 
in women than men (this has yet to be confirmed); the venereal syndrome is still 
generally considered to be confined to men and is, therefore, less readily diagnosed 
in a woman; moreover, 3-4 times as many men attend our venereal disease 
clinics with gonorrhoea and non-gonococcal genital infections than women and for 
this reason alone it is not safe to assume that the very low proportion of female 
patients with venereal Reiter's disease seen at our clinics is truly representative. 
None of these factors playa significant part in the evaluation of Reiter's disease 
following a dysentery epidemic and the 10% of female patients may more closely 
approximate the natural distribution. 

There have been some ingenious theories advanced why both Reiter's syn
drome and ankylosing spondylitis should predominate in the male sex: BUCKLEY 
(1948) considered that the prostate is the primary seat of infection in ankylosing 
spondylitis from whence it spreads through the venous channels to the adjacent 
sacro-iliac joints and vertebral column. ROMANus (1953) elaborated this concept 
of pelvic infection in the male and included Reiter's disease in his studies. Recently 
STORCK (1962) published a monograph on the possible causes and connections 
between Reiter's syndrome, ankylosing spondylitis and "rheumatic iritis" and 
commented on the preponderance of males with these conditions. He also sub
scribes to a pelvic infective focus and suggests that the sex distribution may be 
due to anatomical differences of the regional lymphatic system in men and women. 
Details of his complex theories are beyond the scope of this review. One difficulty 
in accepting wholly the theories which relate Reiter's syndrome and ankylosing 
spondylitis to an infected prostate is the fact that both conditions occur also in 
women (the generally accepted ratio in ankylosing spondylitis is 5 males to 1 female) 
and either additional explanations or entirely different ones will have to be 
considered to fit the facts. 

7. Age 
About 80% of cases occur between 20-40 years of age in both the venereal 

and dysenteric forms and this is also the commonest age group for uncomplicated 
urethritis. Dysentery may occur in early childhood and this is reflected by a 
number of childhood cases of post-dysenteric Reiter's syndrome, but in a few 
of these, though diarrhoea was present, dysentery could not be proven (SHIGA, 
1904; KOsTERetal., 1946; GLAUNER, 1947; ZEWI, 1947; FLORMAN and GOLDSTEIN, 
1948; PARONEN, 1948; SCHOENEICH, 1950; JACOBS, 1961; GOUGH, 1962; MAR
GILETH, 1962; BATIUNINA and KONITSEVAIA, 1962 and others). 

Reiter's syndrome may also appear for the first time in the elderly as was the 
case in a patient aged 72 seen by the reviewer, who had the triad and denied 
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sexual intercourse for many years. He gave a history of gonorrhoea when a young 
man. All investigations for dysentery were negative. 

8. Marital status 
The proportion of married to single patients varies greatly in several publi

cations and does not seem to be a significant factor in the establishment of the 
syndrome. 

9. Social class 
In one series of the venereal syndrome, the social class of patients was recorded; 

the majority belonged to skilled and semi-skilled trades giving a similar distribution 
as patients with uncomplicated non-gonococcal urethritis attending the same 
hospital during the period of study (CSONKA, 1958a). 

10. Heredity 
Reiter's syndrome is generally considered to belong to the rheumatic joint 

diseases and as with other members of this group, hereditary factors may playa 
part in its causation. In rheumatic diseases of the joints, inheritance is often 
irregular, penetrance is incomplete and involvement may depend on age and sex; 
moreover, the rules of inheritance vary widely from disease to disease. Most of the 
common rheumatic diseases show some degree of familial aggregation which 
suggests that genetically-determined predisposition is important. Environment, 
however, may induce the disease to become manifest. In Reiter's syndrome most 
observers suspect that infection (i. e. environmental factor) plays an important 
part in its initiation and the situation may be comparable to that found in rheu
matic fever and therefore, some conclusions from the literature on heredity in 
rheumatic fever may be relevant: Rheumatic fever follows group-A haemolytic 
streptococcal infection of the throat which can be subclinical. The entire popula
tion is vulnerable to streptococcal infection but only 3 % of patients with this 
infection develop rheumatic fever. It has been found that there is an increased 
incidence of rheumatic fever in some families and that certain blood groups are 
more commonly found in rheumatic fever patients than in the general population. 
Genetically determined predisposition is therefore believed to play a part in the 
development of rheumatic fever and it is suggested that the disease depends on 
two distinct factors, both of which must be present to initiate the disease: 
(1) susceptibility - which depends on heredity (2) infection with group-A haemo
lytic streptococcus (STECHER, 1959). Proof for a hereditary factor is not entirely 
conclusive and the increased incidence of rheumatic fever in certain families could 
also be dependent on environmental factors. In Reiter's syndrome very little 
work has been done on problems of heredity and no conclusion can as yet be 
drawn. 

A number of familial cases have been reported (KOSTER and JANSEN, 1946; 
GLAUNER, 1947; PARONEN, 1948; SCHOENEICH, 1950; TRIER, 1950; FABREGOULE, 
1951; CSONKA, 1958a; MORTON, 1958; MASON, 1959; GOUGH, 1962). 

Many of the familial cases were observed in post-dysenteric series and as 
dysentery is liable to infect several members of a household, the situation is 
favourable for familial cases to occur. However, bearing in mind the low incidence 
of Reiter's syndrome developing after dysentery, the expected chances of two or 
more cases occurring in the same family appears to be smaller than actually 
found (PARONEN). It is not possible to be more specific as none of the published 
studies have given sufficient numerical data to assess the position fully. 
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The investigation of venerally acquired multiple cases in families poses 
specific problems due to the nature by which the precipitating infection is acquired. 
If one assumes that simple contact will not result in the spread of genital infection 
or of Reiter's syndrome and if one further assumes that venereal urethritis 
occurring in several members of the same family is uncommon, conditions pro
pitious for the development of familial venereal Reiter's syndrome must be rare. 
This is borne out in some measure by the smaller number of such families reported 
compared with post-dysenteric series and also by the fact that fewer members 
were found to be involved. It is of importance to discover whether multiple cases 
in a family originated from a single sexual source. The answer to this delicate 
question may be difficult to establish but there are a few reports which go some 
way to exclude a common sexual source. An instance of this were two brothers 
who lived in different parts of England when they contracted venereal urethritis 
from different consorts and this was followed by Reiter's syndrome in both 
(CSONKA, 1958a). 

Post-dysenteric familial cases develop within days or weeks of each other and 
include a high proportion of children; venereal familial cases may have their 
onsets separated by years and, as expected, do not include children. A possible 
exception is the family reported by GOUGH (1962) where the father contracted 
venereal urethritis followed by Reiter's syndrome; four years later his son, aged 
15 years, developed the full syndrome but denied ever having had sexual intercourse. 

These differences in the pattern of post.-dysenteric and venereal familial cases 
can be readily explained by the different mode of spread of the precipitating 
infections. 

In addition t.o the frankly post-dysenteric and post-venereal familial cases, 
some have been described where neither dysentery nor venereal infection could 
be proven and no explanation for such cases has been put forward (KOSTER et al., 
1946; TRIER, 1950). 

Most authors who had familial cases of Reiter's syndrome under their care 
believe that the incidence of such cases is higher than might be expected on the 
grounds of chance alone and suggest that genetic factors may playa part (PARO
NEN, 1948; MORTON, 1958; GOUGH, 1962, etc). The reviewer is in sympathy with 
this idea but feels that until the results of large-scale systematic family surveys 
of patients with Reiter's syndrome become available, little progress will be made; 
one such investigation is now being conducted by LAWRENCE in Manchester and 
his findings should prove of great int.erest. 

There is some evidence that a single sexual source might be responsible for 
multiple cases of Reiter's syndrome. The most notable piece of detection was by 
DUREL and SIBOULET (1954) who t.raced 12 sexual contacts - 8 males and 
4 females - to one source; some of the patients had non-gonococcal urethritis, 
some had also arthritis and a few the complete syndrome. KRISTJANSEN (1930) 
had a patient with Reiter's syndrome and a patient with non-gonococcal urethritis 
both of whom gave the same girl as their sexual contact. The girl was found to 
have "non-venereal leucorrhoea." The reviewer saw two young men who admitted 
to single sexual contact with the same girl; one of the men developed non-gono
coccal urethritis and polyarthritis, the other non-gonococcal urethritis and 
conjunctivitis (CSONKA, 1959c). 

The multiple cases mentioned in these last papers were not familial and 
suggest the possibility that a specific infective agent may cause Reiter's disease in 
anyone infected which could account for familial cases without invoking hereditary 
factors. In our present state of ignorance it seems desirable to be on the look-out 
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for such familial cases as come our way and investigate them thoroughly in the 
light of environmental as well as genetic factors, but more profound knowledge 
can only be expected from large-scale epidemiological studies. 

There may be several reasons why only about 1 % of patients with non
gonococcal urethritis or bacillary dysentery develop Reiter's syndrome and here 
are some possible factors which singly or in combination may be necessary for 
an attack to take place: 

(1) Specific infective agent responsible for Reiter's disease. 
(2) Hereditary predisposition. 
(3) Severity of "precipitating" infection. 
(4) Abnormally energetic immune response. 
(5) Abnormal qualitative immune response = hypersensitivity. 
(6) Auto-immune response. 

11. Sexual habits 
In the "venereal" cases, the history of past venereal diseases is likely to be 

carefully recorded, but this is not necessarily the case in postdysenteric patients 
or those without genital symptoms and, therefore, the possibility of bias is created. 
PARONEN did not record the venereal history of his patients but gonococcal 
fixation test and serological tests for syphilis were performed in many of the cases 
with negative results. In one "venereal" series, 60 % were considered to be 
sexually promiscuous and no less than 40 % had gonorrhoea more than three 
months before the onset of Reiter's syndrome; in addition 50 % had gonorrhoea 
within days or weeks of onset of the syndrome, this was commonly followed by 
non-gonococcal urethritis which became apparent when gonorrhoea had been 
effectively cleared by penicillin. There were seven homosexual patients in this 
series, 5 of whom were active and 2 passive; none of their recent sexual contacts 
had Reiter's syndrome. In several young patients the syndrome had its onset 
3-4 weeks after their first ever sexual experience. One such patient gave an 
unusually interesting account: He experienced his first episode of Reiter's 
syndrome following gonorrhoea with non-gonococcal urethritis after first inter
course. The attack was severe and involved many joints as well as the eyes. Five 
years later he contracted gonorrhoea again and this was followed by a mild 
attack of Reiter's syndrome. A year later he got married and his life remained 
uneventful from the medical point of view for the next 8 years; at that time his 
wife was pregnant and he had his first extra-marital intercourse with a prostitute; 
two weeks later he noticed urethral discharge and, expecting the worst, he 
attended our hospital at once. Non-gonococcal urethritis was diagnosed but in 
spite of antibiotic treatment he developed arthritis within a few days, followed 
by iritis and keratoderma. If this patient was truthful and accurate in his story 
it would testify to his inability to learn from past experience and suggest that 
the well- spaced-out attacks were closely associated with sexual contact of a 
promiscuous nature and that his wife did not act as carrier of the agent which 
caused his illness. 

It was not uncommon for our married patients to volunteer the information 
that they related their attack with a recent extra-marital sexual episode. Little 
can be proved from these histories alone but the situation might be re-investigated 
with advantage when more is known about the aetiology of Reiter's syndrome. 

12. Precipitating factors 
Apart from dysentery and urethritis, other precipitating factors have been 

suggested from time to time such as trauma to the urogenital tract. This might 
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have been a factor in three personal cases whose first attack started within days of 
urogenital surgery (hydrocele operation, dilatation of an oldstanding urethral 
stricture and salpingectomy for chronic non-gonococcal salpingitis). It used to be 
said of the older venereologists that unless they could produce a flare-up of 
Reiter's syndrome by prostatic massage they were considered off form. Nowadays, 
we have either lost this art or perhaps most of us would not care to put it to a test! 

Haemolytic streptococcal sore throat has been thought to be a precipitating 
infection in a few cases (NAGYVARADI, 1953; REITER, 1963). In only one personal 
case was there such an association: It concerned a man aged 23 years who deve
loped the complete syndrome a week after a severe haemolytic streptococcal 
throat infection with a concomitant rise of the antistreptolysin titre. There was 
no history of rheumatic fever and the patient denied sexual intercourse for the 
previous two months. The significance of this association is uncertain. 

Diarrhoea due to primary intestinal disorders other than dysentery has 
occasionally been found to precede Reiter's syndrome (MANSON-BARR, 1945; 
GABRIELLE et aI., 1938; and others). The reviewer saw some patients who had 
diarrhoea due to broad-spectrum antibiotics given for unrelated conditions, 
develop attacks of Reiter's syndrome; but it must be remembered that diarrhoea 
occurs in some patients at the onset of the syndrome and therefore, an alternate 
explanation for such cases is that the diarrhoea was an integral part of Reiter's 
syndrome and the factors believed to be its cause were coincidental. 

13. The "latent" period 

By this term we mean the period between onset of the precipitating disease 
and the onset of Reiter's syndrome. These periods are often difficult to ascertain 
with any degree of accuracy and the time-intervals given by different observers, 
both of dysenteric and venereal cases, vary from a few days to as much as three 
months. In the majority of cases this interval is estimated to lie between 10 to 
30 days. The wide scatter found in the literature suggests the possibility of 
multiple aetiological agents, or else the variability is a reflection of the difficulties 
in estimating these periods. In a small survey the reviewer compared 50 patients 
with gonorrhoea + post-gonococcal urethritis and 30 patients with non-gonococcal 
urethritis alone and found that on average the arthritis had its onset 12.7 and 
14 days later in the two groups. The variation in time was small, suggesting a 
single underlying mechanism. However, these patients were selected for the 
likelihood of obtaining good medical histories from a much larger case material 
and, therefore, the pitfalls inherent in selection must detract from the value of 
the survey (CSONKA, 1958a). 

14. Sequence of symptoms 

Although the sequence and timing of symptoms is not strictly predictable, 
one can nevertheless recognise a characteristic pattern. The sequence is best seen 
in first attacks, as in recurrences one or two features such as arthritis or iritis may 
predominate to the exclusion of all else. In HARKNESS'S experience the com
monest sequence is: Urethritis -+ conjunctivitis -+ arthritis. Balanitis and 
stomatitis occur early while keratoderma and iritis develop later, usually 2 -4 weeks 
after the onset of arthritis. P ARONEN noted a similar sequence but stressed that 
the syndrome could start with any, or indeed, with all the symptoms of the 
"triad" simultaneously. 
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15. Duration of the first attack 
This ranges from 2 weeks to several years, but the average attack lasts 

3 months. Accuracy in determining the length of attack is rarely possible as 
though the onset is sudden enough to be noted to the day, the end of an episode 
merges imperceptibly into normal health for that individual. If the syndrome is 
still clearly active 3-4 months after its onset, there is every likelihood of it 
continuing on a chronic course. 

The characteristics of recurrences will be discussed in the section dealing with 
the course of the syndrome. 

16. Dissociation of symptoms 
The average attack shows a rapid evolution of the cardinal features within 

a week or two as described in the literature, but some attacks differ by a marked 
dissociation in the time of appearance of major symptoms (CSONKA, 1958a). To 
give a few examples: One patient presented himself with non-gonococcal urethritis 
and polyarthritis, nine years later he had a further similar attack but with the 
addition of conjunctivitis. Another patient had recurrent episodes of urethritis 
and circinate balanitis over a period of two years and only then did he develop 
a full-scale attack with arthritis and conjunctivitis. Yet another combination 
which was found several times, was urethritis and arthritis which by the standards 
of the purist would not qualify for a diagnosis of Reiter's syndrome; several 
years later iritis developed and often became the dominant feature of further 
attacks. In one patient the interval between the first "incomplete" episode and 
a complete triad was 18 years. The reverse situation of a "complete" first attack 
followed by episodes showing only one or two of the classical symptoms is pro
bably more commonly seen. 

17. The course of Reiter's syndrome 
Clinical descriptions of individual attacks are numerous but the natural 

history of the syndrome is less well explored. FORD (1953) recorded 21 selected 
cases, the criteria being recurrent or chronic arthritis of at least five years' dura
tion. The reviewer investigated 185 consecutive patients with Reiter's syndrome 
who attended one hospital; 144 were observed for more than two years and 30 of 
this group were followed for ten or more years from the onset which gave one an 
opportunity to observe the progress of the illness (CSONKA, 1958a; 1959a; 1959b). 

The following are some of the conclusions: 
1. Recurrences occurred in over half of the patients. 
2. Duration of the first attack was on average 3.2 months. 
3. Duration of remission (symptom-free interval) varied from three months 

to thirtysix years. 
4. The risk of recurrence remained fairly uniform and substantial throughout 

the observation period. 
5. There was a tendency for certain clinical features of the first attack to be 

present in recurrences - for example, when the eyes were initially involved there 
was a significantly greater likelihood that they would be involved again in a 
recurrence than when there were no eye lesions in the first attack. 

6. In 20 patients there were no clear-cut remissions for 3 or more years 
(mean 9.2 years) though periods of activity and relative inactivity alternated. 

18. Frequency of principal symptoms 
Although there is inevitably some variation in the order of frequency of 

symptoms recorded in the literature, certain characteristic trends have slowly 



142 GEORGE CSONKA: 

emerged and Table 1 constructed from the history and examination of 260 con
secutive patients with first attacks may serve as an example. 

When comparing the symptomatology of first attacks with recurrences we 
found some notable differences. In recurrent attacks there was an increase of 
chronic prostatitis and iritis and a decrease in urethritis of all types, of con
junctivitis and polyarthritis. Haemorrhagic (abacterial) cystitis was almost 
confined to first attacks. Backache was very common in first attacks but radio
logical evidence of sacro-iliitis was rare; with recurrences, radiological evidence 
of sacro-iliitis was found in 20.3 % of patients and spondylitis in 0.8 %. Thus, 
comparison of signt'l and symptoms of first and subsequent attacks shows that 
some characteristic features need time and prolonged or recurrent active disease 
to become evident and that some symptoms are more likely to be associated with 
first attacks. When compiling symptoms of Reiter's syndrome it should be made 
clear whether they come from first attacks or recurrences or both - but such 
information is not usually given and, therefore, the various published series may 
not necessarily be comparable. 

19. Individual symptoms 

a) Genito-urinary symptoms 

at) Urethritis 

1. The non-gonococcal urethritis which is associated with Reiter's syndrome 
is usually subacute and has not so far been differentiated either clinically or 
bacteriologically from uncomplicated non-gonococcal urethritis. STEINMETZ and 
GREEN (1959) claim that the urethritis of Reiter's syndrome responds less favour
ably to broad-spectrum antibiotics than simple urethritis; if this observation is 
confirmed it might stimulate some interesting speculations about the possible 
nature of Reiter's urethritis. 

2. In patients with a mixed infection of gonorrhoea + non-gonococcal ureth
ritis, the purulent gonococcal infection can be eliminated by penicillin in the usual 
way, leaving the subacute mucopurulent non-gonococcal urethritis behind. 
HARKNESS (1950) insists that only non-gonococcal urethritis which is abacterial is 
characteristic for this condition and the various organisms grown from the 
discharge are usually due to faulty technique in the collection of specimens. 

3. In a proportion of patients, gonorrhoea which responds to penicillin and 
leaves no clinically detectable non-gonococcal urethritis behind, may yet be 
followed by Reiter's syndrome. The syndrome appears to be identical with that 
associated with non-gonococcal urethritis. 

4. A particular and uncommon type of urethritis was described by GLINGAR 
(1914) and independently by WAELSCH in 1916 and is now known as Waelsch 
urethritis. It is recognisable by its distinctive urethroscopic picture of the inflamed 
urethral mucosa which looks like "cobble-stones" and is reminiscent of early 
trachomatous changes of the conjunctiva, but unlike trachoma it does not lead 
to the extravagant scar formation which in the urethra would surely lead to 
disastrous strictures. Clinically it is a mild urethritis just like the usual run of 
mild non-gonococcal urethritis where the urethral mucosa looks either normal or 
may show patchy or diffuse redness through the urethroscope. Some cases of 
Waelsch urethritis have been associated with Reiter's syndrome (WAELSCH, 
1916; HARKNESS, 1950 and others). HARKNESS demonstrated inclusion bodies in 
epithelial cells of urethral scrapings and grew pleuropneumonia-like organisms 
(PPLO) in 38% of these cases. (The reviewer was fascinated by the "cobble
stone" appearance of balanoposthitis found in dogs and shown by CHU and 
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BEVERIDGE in 1954 to be due to a specific strain of PPLO. The similarity with 
Waelsch urethritis may be superficial but is nevertheless striking.) 

5. Some patients appear to have no urethritis at all but before assuming this 
to be the case one should take great care to exclude the very mild and ephemeral 
type which may be only evident early morning before the small amount of 
urethral pus which has accumulated during the night is washed away by repeated 
micturition during the day. 

In the dysenteric syndrome, non-gonococcal urethritis is usually found in a 
high proportion of cases. CIMBAL (1942) described it in 63-73%, PARONEN in 71 % 
of his series. This contrasts sharply with the observation of KOKKO (1945) who 
reported on HI post-dysenteric patients suffering from conjunctivitis and arthritis 
of whom only 3 had purulent urethritis and thus the complete triad, but 90 pa
tients complained of dysuria; this curious presentation of cases has not been 
reported again. 

It is thought possible that the urethritis in the dysenteric syndrome is part 
of it rather than its precursor and initiator. The occurrence of urethritis in very 
small children with Reiter's syndrome, usually with preceding dysentery and no 
likelihood of venereal transmission, supports such an explanation. 

Non-gonococcal urethritis is the commonest lower urogenital symptom in 
Reiter's syndrome whatever the nature of the preceding illness. 

Cytology of urethral discharge has been studied by several authors and the 
polymorph neutrophil leucocyte was found to be the predominant cell together 
with a few urethral epithelial cells. P ARONEN described a high eosinophil count 
(17 -57 %) in 5 specimen from 25 patients examined. Bacteriological and viro
logical studies are discussed later. 

p) Cystitis 

1. The reported incidence of simple (non-haemorrhagic) cystitis varies greatly 
but it is believed that in a mild and unobtrusive form it is common. P ARONEN 
noted it in 6.4%, CIMBAL in 24% and the reviewer in 20% of cases. 

2. Abacterial haemorrhagic cystitis. This curious condition is rare and in 
spite of being very much on the alert for it, the reviewer found it only in 6 cases 
with Reiter's desease. It appears from the literature that a high proportion of this 
type of cystitis is followed by Reiter's syndrome (BERG, WEINBERGER and 
DIENES, 1957; HARKNESS and HENDERSON-BEGG, 1948; BUSHBY cited by 
HARKNESS, 1950). Clinically, it is a most acute and dramatic form of cystitis 
associated with non-gonococcal urethritis and is far more distressing than acute 
gonorrhoea. It occurs mostly in young men and is thought to be sexually acquired 
(HARKNESS, 1950). The onset is abrupt with painful and intense frequency of 
micturition and systemic symptoms such as malaise and moderate pyrexia. The 
urine contains fresh blood and pus in large amounts but is sterile on routine 
bacteriological examination. It responds to broad-spectrum antibiotics, strepto
mycin and intravenous arsenic but not to penicillin. BERG et al. (1957) described 
15 patients; in 8 there was conjunctivitis and in 6 arthritis developed as well; 
5 of the patients showed a variety of skin lesions including balanitis. They suggest 
that PPLO is the causative organism as it was present in the urine and dis
appeared during successful antibiotic therapy. Cystoscopy shows an intense 
haemorrhagic congestion of the bladder and there may be evidence of oedema 
obstructing the ureteral orifices. Sometimes there is evidence of spread into the 
pelvis of the kidney and kidney substance. BERG and his colleagues were cautious 
about the possibility of sexual transmission as they had not found this condition in 
women. OATES and CSONKA (1959) described abacterial haemorrhagic cystitis 
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followed by Reiter's syndrome in a woman, and the reviewer has seen this type 
of cystitis appear 10-20 days after isolated or even first sexual experience. 

1) Pyelitis and pyelonephritis 

This has been rarely described but patients are apparently not often investig
ated for such lesions. CIMBAL, 1942; COLBY, 1944 and P ARONEN all reported 
such cases. 

6) Prostatitis 

Acute prostatitis is a rare finding (COLBY, 1944; AREN and LINDGREN, 1945). 
Ohronic prostatitis: There are no agreed standards of diagnosis. On the one 

hand, chronic prostatitis is claimed to be the most significant lesion underlying 
Reiter's syndrome and certain other rheumatic diseases, on the other hand, some 
believe it to be of little importance or difficult to separate from physiological 
states of the prostate. 

MASON and his colleagues (1958) defined chronic prostatitis by the presence 
of 10 or more pus cells in the Ij12th (2.6 mm) microscopic field in samples of 
prostatic fluid obtained by prostatic massage. They diagnosed chronic prostatitis 
in 95 % of 59 cases of Reiter's syndrome, 83 % of 54 cases of ankylosing spondylitis 
but only in 33 % of 85 cases with rheumatoid arthritis. ROMANUS (1953) considered 
5-10 pus cells per high power field as diagnostic for chronic prostatitis and found 
it in 91 % of ankylosing spondylitis, 83% of Reiter's syndrome, in 58% of rheu
matoid arthritis and 33 % of controls. DOMEIJ and colleagues (1958) studied the 
same problem but their definition of prostatitis was 20 or more pus cells per Ij12th 
microscopic field; their figures agreed with MASON as regards Reiter's syndrome 
and ankylosing spondylitis but they obtained a significantly higher incidence in 
rheumatoid arthritis. O'SHAUGHNESSY and his team (1956) examined the pro
static fluid in healthy young men and patients with "symptoms of chronic pro
statitis"; they concluded that the test had no diagnostic merit. GARTMAN (1958) 
studied a large number of patients with acute and chronic prostatitis and healthy 
controls and found that the prostatic cell count was better correlated with sexual 
activity than the clinical state of the prostate. In this series over 60 % of 159 
"normal" young men had counts of more than 15 pus cells per high-power field. 

CATTERALL (1961) examined the prostatic fluid of 222 male patients who 
attended a London Eye Hospital with uveitis and found evidence of chronic 
prostatitis (10 or more pus cells per high-power microscopic field) in 64%. Fiftytwo 
patients had Reiter's syndrome, 29 had ankylosing spondylitis, 14 had "atypical 
sacro-iliitis" and 7 patients had plantar fasciitis. All of these patients had chronic 
prostatitis as defined by him. In 44 control cases of similar age distribution as the 
patients with uveitis, selected from in-patients of general medical and surgical 
wards, prostatitis was found in 29%. These findings are interesting and the 
implication that chronic prostatitis was the common factor in these different 
conditions should be noted; the results will have to be confirmed and it is above 
all the controls which must be selected with care and factors such as length of 
sexual abstinence, duration of being bedridden, absence of pyuria, as well as age 
should be comparable in controls and patients to evaluate prostatic fluid findings 
with confidence. OATES (1958) found that by examining several preparations 
from the same prostatic fluid specimen he got abnormal counts which might have 
been missed in a single preparation and he advocates the examination of five 
slides for routine use. Recently POPERT and LAIRD (1963) treated early Reiter's 
syndrome with antibiotics and daily prostatic massage; they found that "ab
normal" amount of pus was present in only 60 % of cases. These studies deal 
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solely with the venereal syndrome and there are no comparable investigations 
of the prostate in post-dysenteric cases. 

This selection of opinions and findings on prostatic fluid tests shows that there 
is no general agreement on what is normal and what is not or the significance of 
these findings in disease. There is not enough known about physiological factors 
which may be expected to influence the prostatic cell count and more work needs 
to be done to show how reproducible the test is. For all these reasons it is felt that 
as the results of prostatic fluid cell count are often expressed in figures, this may 
give the impression of accuracy which has yet to be proven. 

e) Non-gonococcal epididymitis and orchitis 

This complication develops occasionally during an attack of Reiter's syndrome 
but occurs also in the course of uncomplicated non-gonococcal urethritis and 
there is no evidence that it occurs more frequently or is clinically different III 

either condition. 
1;) Urogenital symptoms in the female 

In the comparatively few female patients on record, a variety of urogenital 
symptoms have been described such as vaginitis, urethritis, cervicitis, haemor
rhagic cystitis and salpingitis. Of these, vaginitis is most commonly noted. Ure
thritis is not much in evidence which is not surprising as the female urethra is only 
l/lOth of the length of the male urethra and, therefore, far less likely to give rise 
to a noticeable discharge. 

b) Arthritis 

This is the most prominent, constant and disabling feature of Reiter's syn
drome. Its distribution and characteristics can be very helpful in the diagnosis. 
It is conveniently described under three headings: 

1. Polyarthritis. 
2. Monoarthritis. 
3. Arthralgia. 

1. Polyarthritis 

This is the commonest form. The onset is acute or subacute and it often starts 
during the night and develops fairly rapidly to its greatest intensity within a week 
or so. Usually one joint becomes swollen at a time followed by other joints. It is 
less characteristic for several joints to become involved simultaneously. The 
distribution of joint lesions is not markedly symmetrical, or when symmetrical 
joints are affected, the lesion is commonly more severe on one side than the other. 
The majority of joints become involved early in the attack and as the first joint 
improves, the others follow - it is distinctly unusual for a new joint to become 
involved during convalescence. In other words, the polyarthritis is generally at 
its worst soon after its onset. In general, the large joints of the lower limbs such 
as the knee or ankle take much longer to clear up than joints affected elsewhere. 

If the knee is involved, there is considerable swelling due to synovitis. As the 
swelling increases so does the pain and movement in the joint becomes pro
gressively restricted. Later, when the swelling due to synovitis decreases, the 
joint may show residual enlargement due to thickening of the capsule and infiltra
tion of pericapsular tissue. At this stage the thickened folds of the capsule may be 
palpable and even visible. 

Some joints show little or no change in skin colour, this is especially true of the 
knee; other joints, especially the ankle, metatarsal and phalangeal joints and their 
equivalents in the upper limb, may become red. These differences can often be 
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clearly seen in the same patient. The joints involved show some increase in skin 
temperature. In a few patients the reviewer observed local sweating over affected 
joints, particularly the ankles and this was found again in later attacks. Atrophy 
of muscles around arthritic joints develops rapidly and is best seen in the qua
driceps; it may be responsible for a delay in the functional recovery of the limb. 

The distribution of the joints affected is characteristic for Reiter's syndrome. 
The joints of the lower limb are more frequently involved than those of the upper 
limp and peripheral joints are more commonly affected than root joints (hip and 
shoulder). Certain of the small joints are more frequently involved in Reiter's 

Fig. 1. Destructive lesions a t the metatarsophalangeal joints leading to 
lateral deformity of toes 

syndrome than in other 
forms of arthritis and may 
be helpful in its diagnosis, 
they include the acromio
clavicular, sternoclavicu
lar and temporomandibu
lar joints. Details of dis
tribution of arthritis are 
shown in Table 2. Sacro
iliac arthritis plays a 
prominent part in Reiter's 
syndrome and will be dis
cussed at some length 
further on. Arthritis of 
root joints is sometimes 
difficult to recognise and 
this applies especially to 
the hip which may give 
rise to symptoms suggest
ing sacro-iliitis. The re
ported incidence of hip 
joint involvement varies 
greatly with different 
authors: HARKNESS noted 
it in only 0.4 % of his 
cases, PARONEN in 4.2 %, 
REYNOLDS and CSONKA 
(1959) in 18%, POPERT 
(1963) in 20%. 

When the proximal and distal interphalangeal joints of one finger are affected, 
the finger looks like a sausage (an appearance also seen in psoriatic arthritis and 
for the same reason). 

Launois' Deformity. This is the most striking, extreme and specific deformity 
seen in Reiter's syndrome and develops through a combination of joint, tendon 
and fascia lesions of the feet (LAUNOIS, 1899). Fortunately, it is not common and 
occurs only after severe and repeated attacks. It consists of dorsal dislocation and 
outward deviation of the extended toes usually associated with pes cavus but 
sometimes with pes planus. It is the nearest equivalent to the crippled laterally 
deviated hand of rheumatoid arthritis (Fig. 1 and 2). 

Sacro-iliac foint. The sacro-iliac joint is fairly commonly involved and this 
resulted in a great deal of speculation about the relationship of Reiter's syndrome 
to ankylosing spondylitis. The reported incidence of radiologically confirmed 
sacro-iliitis varies with different observers but has tended to increase in recent 
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years, possibly because of the special interest of clinicians, more careful radio
logical examination performed at the appropriate time and special selection of 
patients. This last point may be the most important one and must be guarded 
against lest bias is unwittingly introduced by the investigator. HARKNESS (1950) 
found sacro-iliitis in 5.4 % of patients ; MAROHE (1950) estimated that if both 
clinical and radiological methods of diagnosis were used in his post-dysenteric 
series, the true figure lay between 60-80%. OATES (1958) found radiological 
evidence of sacro-iliitis in 49.3 % of 73 patients with the venereal syndrome. One 

Fig. 2. The deformed foot - the result of repeated attacks of Reiter's syndrome 

observation common to all studies is the close association of sacro-iliitis with 
recurrent iritis; further analysis of these cases suggest that they are more chronic 
and severe than the average (CSONKA, 1959a). This may have introduced a bias 
into incidence figures of sacro-iliitis as many more patients with mild and short 
attacks default from hospital observation than those with severe and chronic 
illness. Sacro-iliitis needs time to become radiologically visible and when that 
time comes, an imp;:)ftant part of the case material is no longer available. In an 
attempt to assess the significance of sacro-iliitis in Reiter's syndrome, the present 
writer planned to re-examine 166 consecutive patients who had attended a 
hospital in London a few years ago; 32 (19.3 %) could not be traced , leaving 134 

10* 
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patients for study. The mean follow-up period was 8.7 years and 20.1 % were 
found to have radiological evidence of sacro-iliitis. The defaulter rate of the series 
was regarded as too high to allow firm conclusions to be drawn and it was felt 
that the true incidence of sacro-iliitis in Reiter's syndrome had yet to be found. 

Sacro-iliitis is sometimes asymptomatic and therefore can only be diagnosed 
radiographically, on the other hand, patients commonly complain of recurrent 
low backache and early morning stiffness and yet the X-ray films of the sacro-iliac 
joints remain normal (REYNOLDS et aI., 1959). 

Spine. There is a marked difference of opinion about the frequency of spinal 
involvement in Reiter's syndrome and its relationship to classical ankylosing 
spondylitis. MASON (1959) believes that ankylosing spondylitis is a fairly common 
sequel to the syndrome. FORD (1953) found 4 cases of ankylosing spondylitis in a 
series of 21 patients selected for severity and duration of the syndrome. In a 
retrospective study of 34 cases of Reiter's syndrome, GOOD (1962) was able to 
re-examine 17 patients and 9 others by questionaire only; information on the 
remainder came from hospital records. He found a close association between 
Reiter's syndrome and ankylosing spondylitis and confirmed the diagnosis of 
spinal involvement in 8 patients. SHARP (1957) found in a special "spondylitis 
clinic" that one-fifth of patients differed from classical spondylitis in several 
ways and amongst these were 20 cases of Reiter's syndrome: The spine was 
involved in over half the patients particularly in the lumbar region. One-fifth of 
these patients had developed gross restriction of spinal movement though little 
deformity. He noted that these cases did not respond to X-ray therapy and so 
differed from classical ankylosing spondylitis. 

In the reviewer's experience of 260 consecutive cases with Reiter's syndrome, 
there were fortyfour patients with radiologically proven sacro-iliitis and these 
were carefully observed for spinal involvement. Four patients developed radio
logical and clinical evidence of spondylitis which remained mild or moderate in 
severity and progressed very little during the follow-up period of 3-12 years. 
From this series, the conclusion was reached that sacro-iliitis is fairly common 
in Reiter's syndrome but is usually self-limiting and that spondylitis is rare and 
the extreme and crippling form does not usually develop. 

It is important to arrive at the true relationship of Reiter's syndrome to 
ankylosing spondylitis as the latter can be a far more crippling and life-shortening 
disease than the former. When one examines the reports on cases of Reiter's syn
drome which have evolved into ankylosing spondylitis one is struck by a number 
of conflicting findings. To give an example, SHARP found that ligamentous ossifi
cation in "Reiter's spondylitis" was more florid than in classical ankylosing 
spondylitis. GRAINGER noted that paravertebral ligamentous ossification in 
"Reiter's spondylitis" was distinctly rare. These and other differences of opinion 
may be due to the variation in the selection of patients and definition of these 
conditions. The reviewer believes that spondylitis may develop in Reiter's syn
drome but that the relationship between the syndrome and classical ankylosing 
spondylitis is far from clear. KELLGREN (1964) calculated in a paper (discussed 
more fully on p. 182) from the incidence figures of Reiter's syndrome in patients 
with urethritis and the genetic predisposition of the general population for spon
dylitis, that the average reported incidence of this lesion in the syndrome could 
be accounted for by genetic predisposition alone. 

The following case history of a patient seen for the first time a few months' ago 
illustrates some of the difficulties just discussed: 

Mr. S. (aged 45 years) got married at the age of 21 and contracted gonorrhoea six years 
later whilst in the Army. The infection responded to penicillin but within a few weeks he 
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complained of lumbar pain which troubled him mainly at night and early morning. He also 
noticed pain in the neck and chest wall. X-ray of spine was normal. The pain disappeared 
gradually but returned in episodes lasting a few weeks at a time. Two years after the onset 
he had a more severe and persistent attack of backache and on examination was found to 
have a raised ESR of 55 mm/hour (Westergren) and X-ray of the spine showed active sacro
iliitis and some "squaring" of the lumbar vertebrae. Spinal movements and chest expansion 
was limited and a diagnosis of early ankylosing spondylitis was made. Radiotherapy was given 
with excellent relief of symptoms. Two years later the patient had an attack of pain in both 
heels lasting three weeks for which he did not seek medical advice. A year later he had extra
marital intercourse which was followed within three weeks by non-gonococcal urethritis and 
arthritis of one elbow and one ankle. There was a slight pyrexia for a week and the ESR was 
122 mm/hour. X-ray films of the affected peripheral joints were normal but the sacro-iliac 
joints showed further active erosions; the appearance of the rest of the spine was unchanged. 
The os calcis on both sides had marked, smooth, calcaneal spurs without erosions consid
ered to be of some standing. Pleuropneumonia-like organisms were repeatedly cultured 
from the urethral pus. Prostatic fluid was normal. The latex fixation test was negative. The 
patient was treated with a short course of tetracycline and later phenylbutazone and is at 
present improving with a progressive decrease in the sedimentation rate. His family history 
for any form of arthritis is negative. 

Is this a chance association of ankylosing spondylitis and "incomplete" 
Reiter's syndrome? Was the ankylosing spondylitis precipitated by the first 
urethral infection and Reiter's syndrome by the second urethritis? Was this 
atypical spondylitis throughout the illness? Or, perhaps, is a patient who can 
develop ankylosing spondylitis more prone to acquire Reiter's syndrome given the 
opportunity? Finally, what role, if any, did PPLO play in the evolution of this 
case? 

2) M onoarthritis 

The involvement of a single joint is not common. PARONEN (1948) noted it 
in 2.8% of his patients, HARKNESS (1950) in 7%. The knee and ankle joints were 
most ussually affected. In the reviewer's patients there was a tendency for the 
same single joint to be involved during recurrences. 

3) Arthralgia 

Pain in the joints without swelling or limitation of movement is frequently 
complained of by patients who have polyarthritis or monoarthritis but in a 
minority of cases it may be the only symptom suggesting locomotor involvement. 

Previous injury or disease of a joint has been thought to favour localisation 
of arthritis but analysis of recent series did not suggest this to be a significant 
factor (HARKNESS, 1950, REYNOLDS et al., 1958). 

No locomotor symptoms. Many authors described patients who had a variety 
of lesions suggesting Reiter's syndrome but without joint symptoms. Some idea 
of the frequency can be gained from the larger series: P ARONEN noted it in 2.7% ; 
HARKNESS in 7.1 %; the reviewer in 2.3%. In the older literature, CIMBAL (1942) 
recorded 35 % of cases without arthritis. HAUSER suggests that this unusually 
high proportion in this series may have been due to CIMBAL being an Ophthalmo
logist and, therefore, primarily interested in eye lesions. 

Perichondritis. CIMBAL (1942) described inflammatory swelling of the cartilages 
of the ribs, nose and ear. Perichondritis of the symphysis pubis has been noted by 
several authors and a good illustration of this can be seen in a paper by MURRAY 
et al. (1958). The reviewer had two patients with perichondritis at the costochon
dral junction of the third rib giving rise to a localised, tender swelling which 
subsided very slowly. Clinically, it appeared to be identical with Tietze's diesase. 

Tendonitis and tendon sheath lesions. Tendons and their sheaths may become 
swollen and painful particularly near their bony insertion. This may occur as an 
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isolated lesion or more commonly with adjacent bone or joint disease (SCHITTEN
HELM and SCHLECHT, 1918 ; WALTHER, 1941; P ARONEN, 1948 and others). 

The Achilles tendons are most frequently involved. PARONEN had 7 patients 
with Achilles tendonitis and remarked that in one the condition persisted for 
41/2 months and in another the tendon was still tender two years after the onset. 
Patellar tendonitis is not unusual and the thickened tendon can be demonstrated 
on X-ray films (REYNOLDS and CSONKA, 1958), see fig. 3. Tendon lesions at other 
sites have also been reported. 

When comparing tendon involvement in rheumatoid arthritis and in Reiter's 
syndrome there are differences in the distribution of lesions but perhaps most 
striking is the lack of symmetry and relative frequency of Achilles tendonitis 
in Reiter's syndrome. 

Plantar fasciitis. Achilles tendonitis, Achilles bursitis and plantar fasciitis 
occur frequently together (GRAINGER and NICOL, 1959). Plantar fasciitis is likely 
to dominate the clinical picture: The sole of the foot, especially around the heel, 
is painful, swollen and often red. The entire inflamed area is tender to pressure, 
particularly under the heel. The radiological end-result is the formation of a 
calcaneal spur. If in the course of time the plantar fascia contracts, pes cavus will 
result, more often the extensive inflammation leads to flattening of the longitudinal 
and transverse arches of the foot with development of pes planus (FORD, 1953; 
REYNOLDS et al., 1958; MURRAY et al., 1958). Plantar fasciitis can prove very 
persistent and the condition is frequently bilateral though one side may be much 
more involved than the other. 

Bursitis. Bursitis does not appear to be very common. It may accompany 
Achilles tendonitis or involve bursae around affected joints, especially the knee. 

Muscle involvement. Isolated painful and tender muscles have been found by 
WALTHER (1941) in 116 of 188 cases. KOKKO (1945) noted myalgia in many of 
his patients early after acute dysentery but he did not make it clear whether this 
was different from the painful muscles commonly associated with febrile illnesses. 
P ARONEN investigated his patients for muscular tenderness with negative results 
and muscle involvement has not been noted in recent publications on Reiter's syn
drome. 

c) Radiology 

Radiological changes may be absent early in the disease or at any time in mild 
cases. Some of the changes need a long time for fuller development and may leave 
a permanent record, others appear rapidly and may leave little or no visible mark 
when healing has taken place; for this reason the changes are divided into acute 
and chronic lesions even though some overlapping takes place and acute lesions 
may be seen side by side with chronic ones. 

IX) Acute lesions 

Diffuse or patchy osteoporosis of bones adjacent to affected joints may be seen 
within a few days after onset and are reversible. 

Tendonitis and tendovaginitis appears as a broadened shadow on the film. This 
has been shown for the Achilles tendon and patellar tendon in Reiter's syndrome 
(REYNOLDS et al., 1958) (Fig. 3). 

Periosteal new bone formation is a characteristic feature of the syndrome and 
is found particularly around the neck of metatarsals and metacarpals and the 
shafts of proximal phalanges. Other favourite sites are the tarsus and carpus, the 
malleoli and less commonly, the wrists and pelvis. The most florid periosteal 
changes are seen on the under-surface of the os calcis (Fig. 4). 



Erosions appear as small 
areas of bone destruction often 
at the periphery of the artic
ular surface or just beyond 
it, for example, on the side of 
the neck of phalanges (MUR
RAY et al., 1959). Erosions of 
the os calcis are particularly 
",·ell marked and occur on the 
under-surface of the bone and 
just above the attachment of 
the tendo Achilles giving a 
crenated appearance to the 
surface. Erosions of the artic
ular margins of the sacro-iliac 
joints are the earliest changes 
in sacro-iliitis. 

It is believed by REYNOLDS 
(1959) that active periostitis + 
superficial erosions on the 
plantar aspect of the os calcis 
are radiological indications of 
plantar fasciitis and should 
suggest Reiter's syndrome as 
a probable, though not exclu
sive, diagnosis. GRAINGER 
(1959) agrees with this 
and adds that these 
changes are characteris
tically more extensive 
in Reiter's syndrome 
than in ankylosing spon
dylitis. 

p> Chronic lesions 

Os calcis: The mix
ture of active periostitis 
and erosion leads to a 
·'fluffy" spur formation 
sometimes of considera
ble length. The "fluffy" 
appearanceis,according 
to MASON et al. (1959), 
characteristic for Rei
ter's syndrome. Later 
the spur hardens and 
becomes smooth and 
sharply defined (Fig. 5). 
Small, smooth calcaneal 
spurs may be found in 
ankylosing spondylitis, 
rheumatoid arthritis and 
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Fig. 3. The tendon patellae is clinically inyolved and its shadow 
is distinctly broadened 

Fig. 4. Erosions and early spur formation of the os calcis 
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also in otherwise normal persons, therefore, caution is necessary in ascribing it to a 
specific disease process. Chronic or repeated plantar fasciitis is often associated 
with periostitis and erosions of adjacent tarsal and metatarsal bones. If, in 

Fig. 5. Bilateral calcaneal spurs 

Fig. 6. Early sacro-iliac arthritis on the left side showing marginal Irregularities and slight sclerosis 

addition, erosive arthritis leading to destruction of the metatarsophalangeal 
joints de.velops, lateral subluxation of the phalanges will result (Launois deformity). 
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The foot deformities which may result from various combinations of these lesions 
are: pes planus, pes cavus and the rare but characteristic Launois deformity. 

Ohronic arthritis: In some, arthritis fails to resolve and there is a succession of 
marginal erosions, new bone formation, sclerosis of the bones, loss of joint space, 
bone destruction and sometimes ankylosis. This is most often seen in the tarsal 
and carpal joints. In the majority, the changes in the feet are more marked than 
in the hands. 

Sacro-iliac changes: Radiographs of the sacro-iliac joints have been closely 
studied since it became known that sacro-iliitis was frequently present in Reiter's 

Fig. 7. Advanced bilateral ankylosis of the saero-iliae ioints 

syndrome (MARCHE, 1950; ROMANUS, 1953; SHARP, 1957; OATES, 1959a and 
many others). Early changes show pitting of the articular margins with sub
articular sclerosis on one or both sides. The joint space becomes irregularly 
widened with a loss of the normal articular outline. Eventually the joint space 
diminishes as the inflammatory tissue undergoes metaplasia into bone and ankylosis 
may result (Fig. 6 and 7). There is no general agreement whether the radiological 
changes of Reiter's syndrome and ankylosing spondylitis are identical and this has 
already been discussed. 

Spine: Most of the relevant points have been mentioned in the section on 
arthritis. 

Symphysis pubis: Changes in the symphysis pubis and other syndesmoses 
such as the manubrium-sternal joint are infrequently seen. In the case of the 
symphysis pubis there is narrowing and irregularities of the joint space with 
sclerosis beyond and occasional ligamentous ossification. 

Hip and Shoulder joints: Although clinical involvement of these root joints 
may be as high as 10- 20%, no significant radiological changes have been reported. 

Pelvis: Periostitis and bony spur formation along the iliac crest and the 
ischial tuberosities are rarely seen in contrast to ankylosing spondylitis where it 
is a common finding (GRAINGER, 1959). 
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If one were to describe an hypothetical case with many of the characteristic 
radiological features, one would look for a patient with more-than-average severe 
Reiter's syndrome of a year or so of intermittent or continuous activity. One 
could expect to see periostitis and erosions of tarsal, metatarsal and phalangeal 
bones and radiological evidence of plantar fasciitis. There may be sacro-iliitis but 
no evidence of spondylitis and radiological evidence of peripheral arthritis will 
be much more marked in the lower limb than in the upper limb and the root joint 
will appear to be normal. 

d) Eye lesions 

The commonest eye lesion is bilateral conjunctivitis which occurs early in the 
attack and is often mild and of short duration. Incidence figures vary and may 
depend on such factors as the criteria of selection of patients, the period at which 
the patient is seen and the interest and care with which eye lesions are being 
looked for. Typically, the conjunctivitis is most noticeable in the lateral angle of 
the tarsal conjunctiva but may soon become generalised. Unilateral conjunctivitis 
has been reported as a rarity (PARONEN, 1948 and HARKNESS, 1950). 

CIMBAL (1942) claimed that localised acute conjunctivitis and episcleritis with 
much oedema was characteristic for Reiter's syndrome. With increasing experience 
from long-term studies the importance of iritis became recognised. Iritis (or more 
precisely: anterior non-granular uveitis) may be unilateral or bilateral, and 
recurrences are much more pronounced than with conjunctivitis. It may alternate 
from eye to eye or affect the same eye repeatedly and the accummulation of 
damage may lead to serious visual defect and even blindness. There is evidence 
from the literature that iritis occurs usually late during the first attack and that 
such attacks are more severe than the average (CSONKA, 1959a); this characteristic 
is also shared with sacro-iliitis and it is therefore rewarding to look for sacro-iliitis 
when uveitis is present. In many patients with iritis, recurrences of Reiter's 
syndrome become dominated by the eye lesion and less by locomotor symptoms. 
As time goes on, the patient may appear to suffer solely from recurrent iritis 
(CSONKA, 1959a). 

It is sometimes the ophthalmologist who sees these cases first: In some recent 
studies the close association of recurrent iritis with Reiter's syndrome and ankylos
ing spondylitis was clearly shown. HAARR (1960) found that a high proportion of 
patients attending an eye hospital with iritis had ankylosing spondylitis and some 
had Reiter's syndrome. CATTERALL (1961) in a paper already referred to found 
that of 222 patients with iritis, 52 had Reiter's syndrome and 29 had ankylosing 
spondylitis. 

Published incidence figures for iritis vary considerably and it is suggested that 
the reason lies in the natural course of this complication: Iritis occurs either late 
in the first attack, or it may make its first appearance during one of the recurrences 
of Reiter's syndrome and in these circumstances iritis may not be seen by the 
original observer. This may explain why CIMBAL found 90 instances of con
junctivitis and only 4 of iritis among his cases. He believed that conjunctivitis was 
the characteristic eye lesion in Reiter's syndrome and his paper is still of consider
able influence (see HAUSER, 1958; BOHNSTEDT, 1964, etc.). In long-term studies 
8IBOULET and GALISTIN (1963) found iritis in 25% of their cases; HANCOCK (1960) 
in 8 %; the reviewer in 12 % of 107 patients without sacro-iliitis but in 48 % of 27 
patients with sacro-iliitis (CSONKA, 1959a). 

Though the frequency with which iritis is seen by different observers varies, 
there is general agreement that when found in a patient, especially a young male, 



Reiter's Syndrome 155 

this should make one think of the possibility of underlying Reiter's syndrome or 
ankylosing spondylitis. 

Superficial keratitis has been described particularly by CIMBAL who saw it 
commonly as a recrudescence in one eye a few days after the bilateral conjunc
tivitif; had cleared. It lasted only a few days and disappeared spontaneously. 
HARKNESS suggested that these lesions may have been an extenison of keratoderma 
onto the cornea. 

Isolated cases of interstitial keratitis, corneal ulcers and cataracts have been 
described by many authors (WRIGLEY, 1946; FEIRING, 1946; PARONEN, 1948; 
CASS, 1949; DENKO and HAAM, 1964 and others). 

e) Balanitis 

(Reiter's balanitis; balanitis circinata parakeratotica) 

CHAUFFARD (1897) is credited with the first description of balanitis associated 
with "blennorrhagic" arthritis and conjunctivitis. POSTMA (1937) gave a classical 
account of "circinate balanitis" in Reiter's syndrome, but there was still confusion 
about the role of gonorrhoea in its causation until KUSKE (1939) and later SCHUER
MANN and HAUSER (1949) were able to show that the balanitis associated with Reiter's 
syndrome was not dependent on the presence of gonorrhoea. HARKNESS (1950) 
stressed that Reiter's balanitis was far more frequent in uncircumcised than in 
circumcised patients and noted the differences in the lesions in these two groups. 
The characteristic histology was well described by REICH (1952). 

The recorded incidence of balanitis in recent large series shows it to be the 
commonest skin and mucous membrane lesion of Reiter's syndrome: PARONEN 
found balanitis in 26%, HARKNESS in 43%, SIBOULET in 40%, HANCOCK in 26%. 
CSONKA in 21 % of patients. 

The lesion appears in the early days of an attack, preceding keratoderma. 
According to REICH (1952) balanitis may persist after all other disease activity 
has subsided. Reiter's balanitis may be the first sign of recurrence of the syndrome 
(HAUSER, 1958; CSONKA, 1958a). 

The descriptive name "balanitis circinata" is sometimes very accurate but 
by no means always and it if; preferable to call it Reiter's balanitis. The lesions 
which appear on the glans penis are of the same nature as the lesions of kerato
derma and stomatitis. 

The earliest lesion is not often described and consists of discrete, opaque 
vesicles of 2-3 mm diameter with little or no surrounding erythema (SOBOTKA. 
1913; POSTMA, 1937; GRIMMER, 1964, etc.). Within a few hours it breaks down to 
form shallow pink erosions with raised white edges and as neighbouring lesions 
coalesce, their borders trace a circinate outline. In the circumcised patient, the 
lesions become covered with scales (Fig. 8). In the uncircumcised patient, par
ticularly with a long prepuce, this does not usually happen and the balanitis con
sists of red, raw and moist patches, but unlike other types of erosive balanitis, 
the lesions do not become secondarily infected, are not progressive and are remark
ably symptomfree. 

The sites commonly involved are the glans penis and the coronal sulcus; in 
more extensive cases lesions cover the inner side of the prepuce and a variable 
amount of the shaft of the penis. It is not uncommon to find discrete keratodermic 
lesions on the skin around the penis. HOLLANDER and his colleagues (1945) 
described perimeatal ulceration in some of their cases and noted also recurrences 
of Reiter's balanitis. 
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The duration of the balanitis varies from weeks to several months. Reiter's 
balanitis is commonly asymptomatic in spite of its rather striking appearance 
and this remarkable feature has only occasionally been commented on (ARNING 
and MEYER-DELIUS, 1911; GRIMMER, 1964, and a few others). The inference from 
this is that unless the clinician looks for this lesion it may remain undetected. 

Fig. 8. R eiter's balanitis with circinate borders 

f) Skin lesions 

Keratoderma blennorrhagica was first associated with urethral infection by 
VIDAL (1893) and clearly as part of Reiter's syndrome by WIEDMANN (1943). 
Keratoderma is the most distinctive skin lesion which occurs in Reiter's syn
drome. 

Incidence figures vary considerably and may in part reflect diagnostic acumen 
(SCHUERMANN) but it is felt that other factors such as selection of patients may 
also be important. PARONEN diagnosed it in only 0.6 % of his patients; HOLLANDER 
in lO %; HARKNESS in 29 % etc. 

HARKNESS in a careful review dp,scribed two types of lesions: 
1. Hard parakeratotic nodules 
2. Soft limpet-like patches 
Both types may be present in the same patient. 
(ad 1). At first discrete vesicles appear and within a day or two the content 

becomes opaque ("pustules") and the wall thickens which results in the typical 
parakeratotic nodule formation. The vesicles do not rupture spontaneously and 
there is little evidence of local inflammation except for a narrow erythematous 
margin. The lesions develop in crops and as they mature, further vesicles may 
appear so that in extensive cases - vesicles, "pustules" and parakeratotic 
nodules are all found in the same area (Fig. 9 and lO). In certain parts, for 
example the glans penis, the vesicles may grow very large and cover an area of 
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several cm diameter. The parakeratotic nodules are brown and hard, especially 
in the centre. The localisation is characteristic and the order of frequency is: 

1. glans penis 
2. soles of feet 
3. toes 
Discrete lesions may also be found on the limbs, the scrotum, shaft of penis, 

trunk and scalp. Sometimes the skin lesions become generalised and if one sees 
them at this stage for the first time without a knowledge of earlier associated 

Fig. 9. Keratoderma blennorrhagica 

lesions, a diagnosis of "psoriatic arthritis" may be difficult to resist. OKA and 
HIL'£UNEN (1961) described such a case which they believed responded to blood 
replacement therapy 41/2 months' after the onset. In a similar case seen by the 
reviewer there was quick spontaneous recovery 5 months after the start of illness . 

Lesions which occur in the mouth and are believed to be of the same nature 
as keratoderma blennorrhagica will be discussed under "stomatitis." 

(ad 2). Soft parakeratotic patches are best seen on the glans penis of un
circumcised patients and consist of round or polycyclic erythematous patches 
surroundel by a white border. Erosions may occur and if it becomes secondarily 
infected it looses its characteristic appearance. 

Less commonly the soles or palms may be affected by a diffuse hyperkeratosis 
without distinctive features (HANCOCK, 1960); this was seen only in three patients 
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by the reviewer. The duration of keratoderma blennorrhagica varies from a 
couple of weeks to more than six months, but the average case seems to resolve 
in about two months. 

A variety of other skin lesions have been described from time to time usually 
in single cases and no conclusive pattern suggesting true association has emerged. 

Fig. 10. Keratoderma blennorrhagica 

g) Koebner phenomenon 

In this phenomenon, skin lesions are provoked by external physical stimuli. 
It is believed to occur in Reiter's syndrome, and was described by a number of 
authors (HAASE, 1916; LOJANDER, 1927; NAEGELI, 1937; KUSKE, 1939; HARK
NESS, 1950 ; etc.). A variety of stimuli were found to provoke keratoderma 
blennorrhagica and included exposure to radiant heat , application of ichthiol, 
scarification and maceration of skin with wet dressings. Could the mechanism 
which operates the Koebner phenomenon account for the significantly higher 
proportion of keratoderma-like lesions of the glans penis of the uncircumcised as 
the prepuce provides a natural "wet dressing"? Similar physical factors in the 
mouth might conreivably favour the localisation of lesions there. 

h) Nails 

Changes in one or several finger or toe nails are usually seen in association 
with nearby keratoderma blennorrhagica but it can be present without any skin 
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Table 1. Freqttency 01 principal symptoms in first attacks 01 Reiter's syndrome 
in 260 consecutive patients 

per cent 
Genito-urinary infection: 

36.1 

159 

Non-gonococcal urethritis . . . . . . . 
Gonorrhoea + non-gonococcal urethritis. 
Gonorrhoea . . . . . . . . . . . 
Abacterial haemorrhagic cystitisl . . 
Chronic prostatitis without urethritis 

428) 
16.4 100 

Joint involvement: 
Polyarthritis. 
Monoarthritis 
Arthralgia. . 

Tendon involvement: 
Achilles tendon. 
Others .. 

Plantar fasciitis: . 
Eye lesions: 

Conjunctivitis . . . . . . . . 
Iritis (Anterior granular uveitis) 
Keratitis 

Stomatitis: . . . . . . . . 
Balanitis: . . . . . . . . . 
Keratoderma blennorrhagica: 
Juxta-articular nodules:. . . 
Laryngitis: . . . . . . . . 
Salivary gland enlargement: 
Generalised adenitis: . . 
Thrombophlebitis of legs: . 
Cardiac lesions: . . . . . 
Central nervous system lesions: 
Non-specific diarrhoea: .... 
Profuse nocturnal sweating: . . 
Pyrexia of more than one week's duration: 

2.4 
2.3 

87.0} 
7.0 
3.7 

12.0} 
3.5 

19.6 

31.5} 7.8 
2.2 

11.9 
22.5 
12.8 

1.2 
0.8 
0.8 
0.8 
2.3 
1.2 
0.4 
2.2 
7.3 

12.0 

1 In addition, non-haemorrhagic cystitis was present in 20.0% of patients. 

Fig. 11. Early involvement of the nails 

97.7 

15.5 

41.5 
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Table 2. Di8tribution of joint lesions in 254 patient8 with Reiter'8 arthriti8 
(to the nearest per cent) 

Upper Limb % Lower Limb % Head and Trunk 

Fingers 27 Knee 78 Sacro-iliac 
Wrist. 24 Ankle 70 Sternoclavicular 
Elbow. 16 Toes. 27 Spine 
Shoulder. 14 Tarsal. 25 Acromioclavicular. 
Carpal and meta- Metatarsal 25 Manubriosternal 

carpal. 13 Hip 18 Temporomandibular. 
Symphysis pubis 

Involvement of the joint8 of the lower limb: upper limb = 3:1. 

I % 

20 
4 
2 
1 
1 
1 
1 

lesion. Early changes consist of a red, rolled edge of the nail fold. Subungual corny 
material accumulates and lifts the nail plate which has become yellow, opaque, 
longitudinally ridged and thickened (Fig. 11). The nail is brittle and is eventually 
shed. The nail bed may show papular keratinised excrescences (ROST, 1911; 
KUSKE, 1939; TWISS and DOUGLAS, 1946). 

In a few patients, seen by the reviewer, these nail changes occurred in the 
first attack together with keratoderma blennorrhagica; in later mild recurrences, 
the nail changes developed again but without keratoderma elsewhere. 

i) Stomatitis 
STANISLAWSKI (1900) may have been the first to report stomatitis in a patient 

with gonorrhoea, arthritis, keratoderma blennorrhagica and shedding of nails. 
FREI (1922) wrote that stomatitis was sometimes associated with arthritis and 
balanitis following gonorrhoea, but it is only recently that its frequency in Reiter's 
syndrome is becoming established. PARONEN found it in 2.7% of his patients; 
HARKNESS stated that "septic mouths were noted in many cases, but only in 6 
were vesicles and superficial ulcers found ... no doubt many oral lesions were 
overlooked"; WEINBERGER and BAUER (1955) noted stomatitis in one-third of 
their patients and HALL and FINEGOLD (1953) in 11 out of a total of 23 cases. The 
reviewer found it in 5.0 % of his first 185 patients but in the following 75 consec
utive cases the incidence rose to 14.8%. The reason for this apparent increase 
in oral lesions is believed to be due to ones better understanding of their charac
teristics; they occur early in the attack, do not usually persist for more than a 
week and are often asymptomatic, therefore, their detection depends largely on 
close inspection of the mouth in the early days of the attack. 

The lesions may occur on the palate, tongue, buccal mucous membrane, the 
inside of the lips, the gums and the tonsillar area and consist of small vescicles 
which soon become shallow ulcers or of rounded, slightly elevated red patches 
sharply demarcated by a greyish border. Rarely, the lesions are partly covered 
with heaped-up white hyperkeratotic cell layers. On the tongue, oval or round 
"bald" red areas with the contrasting white colour of the surrounding may give 
an appearance of "geographical tongue". PARONEN found also macular haemor
rhages in the mouth and remarked on the absence of gingivitis and foetor ex ore. 
Although the superficial and transient nature of these lesions is generally recog
nised, we saw two patients with severe ulcerative stomatitis in whom the deep 
ulcers proved to be exceedingly painful for a few days. ABRAHAMSEN (1956) 
described a similar case in great detail. 

The association of stomatitis + balanitis + keratoderma blennorrhagica in 
the same patient is well-established in the literature and is supported by the 
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similarity of the histology of lesions at these three sites (see under "histology"). 
The lesions in stomatitis, balanitis and keratoderma blennorrhagica show a 
relative absence of secondary infection which in view of the sites involved is 
remarkable. 

j) Rhinitis 
Rhinitis has been described as an early and prominent symptom by GOUNELLE 

and his collaborators (1940); other relevant papers are by CIMBAL, FEIRING, 
VALLEE, but taking the literature as a whole into account, this symptom appears 
to be rare. PARONEN noted it in 8.4% of his patients but considered this incidence 
to be similar to that found in the general population of Finland. HAUSER (1958) 
noted that rhinitis recurred with every relapse in a case and the nasal secretions 
contained neutrophilleucocytes but virtually no eosinophils. 

GOUNELLE et aI. (1941) recorded epistaxis in 32 % of their post-dysenteric cases; 
this finding appears to be very rare in the recent literature. 

k) Diarrhoea 
Apart from specific diarrhoea due to dysentery which may precede Reiter's 

syndrome by weeks, a "non-specific" mucous entero-colitis may occasionally 
appear at the onset of the syndrome, possibly as part of the widespread invol
vement of mucous membranes (SIBOULET and GALISTIN, 1962; HAUSER, 1959; 
SCHITTENHELM and SCHLECHT, 1920; etc.). Severe haemorrhagic recto-colitis has 
been reported by LAMBLING. HAUSER described a patient who had several recur
rences of Reiter's syndrome over a period of 16 years, most of which were accomp
anied by mucous diarrhoea. 

It seems prudent that a patient with diarrhoea which is closely followed by 
Reiter's syndrome should be investigated for dysentery and possibly for other 
primary intestinal disorders before the diarrhoea can be safely regarded as part 
of the syndrome. 

In recent years the use of broad-spectrum antibiotics in the treatment of 
non-gonococcal urethritis of Reiter's syndrome has become common practice and 
may lead to drug-induced diarrhoae which might become a source of confusion. 

I) Visceral lesions 
at) Cardiac system 

HOFF (1942); ZEWI (1947), amongst others, believed that the absence of cardiac 
lesions was characteristic for Reiter's syndrome. On the other hand, STETTNER 
(1917), SICK (1918) and other early writers diagnosed endocarditis during the 
acute stage of the syndrome on finding systolic murmurs and praecordial dis
comfort; this would now be regarded as insufficient evidence for such a diagnosis. 
Years later, when electrocardiograms (ECG) became freely available, a small 
proportion of patients were found to have abnormal tracings (MASTER and JAFFE, 
1934; GADRAT and MOREL, 1935; SCHUERMANN, 1943; HERTZ, 1944; FEIRING, 
1946; WEINBERGER et aI., 1952; MAYNE, 1955; CSONKA and OATES, 1957; NEU 
et aI., 1960, etc.). The commonest ECG changes are prolonged P-R interval 
(over 0.2"), widened QRS complex, elevated ST segment and flat T wave. The 
most constant finding is the prolonged P-R interval and this change is usually 
transient and presumably of little consequence except on the rare occasions when 
it is part of a more permanent organic lesion such as pericarditis, myocarditis or 
aortic insufficiency. 

Pericarditis and myocarditis have been reported in post-dysenteric cases by 
PARONEN and TRIER (1950) and in venereal cases by CSONKA and OATES (1957). 

Ergebnisse d. inn. Medizin, N. F., Bd. 23 11 
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Aortic insufficiency has been observed in several patients (CSONKA et aI., 1961; 
BYWATERS, personal communication; PEARSON, 1963, etc.). These lesions are 
of special interest not only because of their grave nature but also because similar 
valvular lesions occur in cases of classical ankylosing spondylitis and psoriatic 
arthritis. The reviewer observed five patients (4 men, 1 woman) with severe 
aortic insufficiency amongst cases of Reiter's syndrome attending a London 
teaching hospital - an incidence of just under 2 %. It is probable that a higher 
proportion of severe and chronic cases of the syndrome are seen in hospital than 
might be found in the general population and this could favour the inclusion of a 
proportionally higher percentage of cardiac complications, as in our experience 
they occurred only in patients with otherwise severe attacks of Reiter's syndrome. 
One of the patients had pericarditis during the first attack of Reiter's syndrome 
and was found to have aortic insufficiency four years later. During this period 
he had several mild recurrences of polyarthritis. In spite of the valvular lesion 
and moderate cardiac enlargement, he has been able to continue work as a railway 
porter. One patient died of heart failure and will be discussed more fully later 
on. The remaining three patients have had several hospital admissions for the 
treatment of cardiac failure which responded to orthodox treatment but their 
status of health is precarious (CSONKA et aI., 1961). 

A case of Reiter's syndrome with valvular heart disease reported by MORI and 
ZAK (1960) is of great interest as it includes complete autopsy findings: The 
patient had Reiter's syndrome following urethritis (nature not known) at the age 
of 25 years. Over the next 33 years until his death he had numerous recurrences 
of arthritis and later iritis. Of his 26 admissions to hospital, most were for cardiac 
failure during the last 15 years of his life. He died suddenly while at home. Post
mortem findings showed "rheumatic changes of the mitral and aortic valves with 
some stenosis of the latter". In the bladder and urethra chronic inflammatory 
reaction with dense cellular infiltration was present and there was evidence of 
an old urethral stricture. The prostate showed only minimal inflammatory changes. 

In summary it can be said that minor cardiac involvement as shown by 
transient ECG changes, particularly a prolonged P-R interval, is not uncommon. 
If pericarditis develops during an attack of Reiter's syndrome it should lead to 
periodic follow-up examinations as further cardiac involvement including aortic 
valvular lesions may develop. The incidence of aortic incompetence and other 
valvular lesions of the heart is probably very low; the prognosis in these cases 
is not known with certainty because of the small number investigated but on the 
evidence available appears to be poor. 

p) Pulmonary system 
Pulmonary lesions have been described frequently by a few clinicians and not at 

all by others. Dry and exudative pleurisy has been recorded by ClMBAL, BAINES, 
P ARONEN and others. P ARONEN found dry pleurisy in 8 % of his patients and sus
pected it in another 14%. All these authors agreed on the mild and transient 
nature of this complication. WALTHER (1941) observed bronchitis in 14% of 
188 cases. LAFON et ai. (1955) described a patient with transient pulmonary in
filtration which preceded an attack of Reiter's syndrome. Pneumonitis has been 
described by THIERS (1955) and recently by GATTER and MOSKOWITZ (1962) and 
as their case shows several interesting and unusual features a brief summary of 
their findings is given: The patient, a young man, developed urethritis, con
junctivitis and arthritis and soon afterwards complained of general muscular 
weakness, sore throat, dysphagia and weakness of voice. He then had effortless 
haemoptysis with signs of pulmonary consolidation. Radiographs of the chest 
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showed pleuropneumonic infiltration. At the same time there was severe ulceration 
of the mouth and the authors suggest that the pulmonary lesions may have been 
caused by extension of this ulceration and oedema to the mucosa of the tracheo
bronchial tree. No specific organisms were isolated and broad-spectrum antibiotics 
had no effect on the symptoms. The patient improved gradually and was well some 
2-3 months after the onset of his illness. 

It is, of course, quite possible that the association of pulmonary symptoms in 
Reiter's syndrome are fortuitous and not directly related. This situation recalls the 
status of "specific" lung changes in rheumatoid arthritis - they were first described 
in 1948 (ELLMANN and BALL) but have only very slowly gained acceptance after 
a considerable amount of clinical and laboratory studies. In Reiter's syndrome, data 
on pulmonary symptoms are very sparse and for this reason one should consider 
carefully every such case and investigate it fully. 

1) Nervous system 
Occasional involvement of the peripheral and central nervous system has been 

reported in post-dysenteric and venereal forms of Reiter's syndrome but no 
characteristic or uniform picture has emerged and, as with pulmonary symptoms, 
there is no certainty that the comparatively few published instances of nervous 
involvement are truly specific for the syndrome. Peripheral neuritis was described 
by WALTHER (1941) and WILKE (1943). Optical neuritis was noted in two patients 
by ZEWI (1942). Meningoencephalitis was reported in several patients (LA UDA, 1946 ; 
CSONKA, 1958b; OATES, 1959). LAUDA'S case was fatal, the others recovered. 
In the reviewer's case, symptoms suggesting meningoencephalitis recurred during 
several relapses of Reiter's syndrome. 

To ones knowledge, no psychiatric studies of patients with Reiter's syndrome 
have been published, yet many of these patients appear to be depressed and 
anxious. It is possible that these mental states are present prior to the onset of 
Reiter's syndrome and are a factor leading the patient to irregular sexual practices 
which in turn leads to urethritis and the rest of the syndrome, but this is pure 
conjecture. More factual are the histories of patients who develop depression and 
anxiety during the course of an attack of Reiter's syndrome whatever the moti
vation may be. In such patients the convalescence seems unduly prolonged and even 
when all disease activity has ceased, they complain of many, often ill-defined 
symptoms such as general fatigue, "tired eyes", aches around the genitalia and 
various joints, impotence, etc. In such patients skilled psychiatric help may be 
needed. 

m) Glandular lesions 
Involvement of the breasts (mild mastitis) was mentioned by SICK (1918) and 

PARONEN. Swelling of lachrymal, parotid and submaxillary glands were described 
in several of the older papers (KOKKO, 1945; SICK, 1918; SCHUERMANN, 1943; 
MANSON-BARR, 1945; etc.). The spleen was found to be slightly enlarged in a small 
number of patients (SCHITTENHELM and SCHLECHT, 1918; BALBAN, 1934; KORB, 
1950; HALL and FINEGOLD, 1953). It is doubtful whether this finding is specific 
for Reiter's syndrome though BOHNSTEDT (1946) suggests that later authors may 
not have examined their patients for splenic enlargement. The rcviewer can only 
answer for his own series and apart from a few cases with recent malaria, no enlarge
ment of the spleen was found. 

n) Peripheral lymphglands 
Enlargement of some or many groups of peripherallymphglands is mentioned 

in several papers (MOLTKE, 1936; USSEGLIO, 1940; BAUER, 1942; FEIRING, 1946) 
ll* 
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and the histology of enlarged inguinal lymph nodes occurring in Reiter's syndrome 
was found to show non-specific hyperplasia (TWISS and DOUGLAS, 1946). 

0) Thrombophlebitis 
Thrombophlebitis of the deep veins of one calf was diagnosed in five patients 

within a day or two of the onset of arthritis (CSONKA, 1958a). Since then four further 
cases have been seen. This may well be a chance association, but one was impressed 
by the occurrence of thrombophlebitis during the early days of the syndrome in 
young men who gave no history of previous phlebitis and showed none of the known 
predisposing causes. In all these patients one or more joints of the thrombotic leg 
were affected by arthritis and it is tentatively suggested that thrombophlebitis 
might be overlooked in the presence of swollen and painful joints. The phlebitis of 
the legs cleared satisfactorily within a few weeks. 

It is felt that in several visceral and other rarely reported complications the 
precise relationship to Reiter's syndrome is not established. Some of the possi
bilities are: 

(1) The lesions are specific for Reiter's syndrome. 
(2) The lesions are specific for certain types of Reiter's syndrome. 
(3) The lesions are present in a latent state and become "lighted-up" by the 

advent of Reiter's syndrome - or alternatively, the syndrome lowers resistance 
and allows other conditions (e.g. respiratory infections) to establish themselves. 

(4) The lesions are associated purely by chance with Reiter's syndrome. 

20. Laboratory investigations 
a) Erythrocyte sedimentation rate (ESR) 

This is usually raised with active disease, especially when arthritis is present. 
It is a good guide to the clinical state but is not infallible and may be normal in 
spite of activity. In 112 patients who were judged to have active disease, 25 (22%) 
had a repeatedly normal ESR. With isolated non-arthritic symptoms such as 
balanitis, conjunctivitis, or iritis, the ESR is often normal or only slightly raised. 
In cases with much joint involvement the ESR can be 120mm/hr (WESTERGREN) 
or even higher. In uncomplicated non-gonococcal urethritis the ESR was found 
to be normal (CSONKA, 1959b). 

b) Haemoglobin and red blood count 

In the experience of some writers anaemia is both common and marked (TWISS 
and DOUGLAS, 1946; STORM-MATHISEN, 1946; PARONEN, 1948 etc.). Others failed 
to find anaemia (BEIGLBOCK, 1943; MILLER and McINTYRE, 1945; FEIRING, 1946, 
etc.). In the reviewer's cases a slight or moderate normocytic anaemia was found 
early in the attack in 20%. The anaemia cleared spontaneously as the attack came 
to an end. In one patient with severe symptoms the haemoglobin was just below 
50% and it was decided to give a blood transfusion which appeared to mark a 
turning point for the better. 

When confronted with low haemoglobin and red blood counts one should also 
think of drugs being the cause, particularly salicylates, which may have been given 
in large doses early in the attack. 

c) White blood count 
The most comprehensive study is that of P ARONEN who found a mild to 

moderate leucocytosis (10000-18000 leucocytes/mm3) in 16 % of his cases. 
Differential counts showed eosinophils of 5-11 % in 1/3 ofthe patients investigated. 
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In the reviewer's cases, one-third had a mild to moderate neutrophilleuco
cytosis (11,000-20,000 leucocytesfmm3). Differential count was done in 78 patients 
10 of whom had eosinophilia of 5-15% but it was found that five ofthese had 
intestinal worms which might have accounted for the high eosinophil count. 

It seems therefore that anaemia is not a constant feature of Reiter's syndrome, 
but when present it appears early it is usually mild and reflects the activity of 
the illness. The mechanism by which the anaemia is produced remains unknown. 

d) Serum proteins 
This was studied by several authors and the results are in general agreement 

(CSONKA and KAWERAU, 1958; OGRYZLO et al., 1959; MAS BERNARD , 1959). The 
main features are a decrease in albumin, increase in alpha 1 and alpha 2 globulin, 
and less frequently, in gamma globulin. The changes are correlated with severity 
and not duration of the attack and mild cases may show no abnormalities. During 
convalescence, the protein pattern returns to normal. 

e) The rheumatoid factor 
The various tests for rheumatoid factor are of practical value in supplementing 

good clinical judgement in the differential diagnosis of rheumatoid arthritis and 
should be performed in any arthritis where the diagnosis is not straightforward. 
Our own preference is to test for rheumatoid factor in every patient. The sheep cell 
agglutination test or one of the newer and simpler procedures such as the latex 
fixation test are equally satisfactory. In Reiter's syndrome these tests are usually 
negative and the small number of positive results are of the same magnitude as is 
found in control patients without rheumatoid arthritis. In the reviewer's series of 
60 consecutive cases of Reiter's syndrome, 56 were negative and 4 gave repeatedly 
positive results. Of the positive cases, two were found to have "rheumatoid nod
ules" around the elbows, which is unusual in Reiter's syndrome, another patient 
developed severe polyarthritis affecting almost exclusively the fingers, all of which 
suggested the emergence of rheumatoid arthritis. 

It would appear that a negative test for the rheumatoid factor is helpful in 
difficult and severe cases of Reiter's syndrome when rheumatoid arthritis has to be 
considered as an alternative diagnosis or when there is suspicion of both conditions 
being present in the same patient. 

f) C-reactive protein 
This protein is a non-specific acute phase reactant and its presence has been 

used with some success in assessing activity early on in rheumatic fever. We tried 
to demonstrate it in acute Reiter's syndrome but the results were irregular and 
less dependable than the erythrocyte sedimentation rate (CSONKA, 1959b). 

g) Antistreptolysin titre 
Antibody response to streptococcal antigens were examined by us in a limited 

number of patients with negative results except in one case with haemolytic 
streptococcal throat infection where the antistreptolysin 0 titre rose steeply 
during the acute stage of Reiter's syndrome. 

h) Synovial fluid 
The inflammatory synovial exudate in Reiter's syndrome has been investigated 

by many clinicians. The fluid is usually turbid, rarely clear, with a yellow-green 
tinge and it may clot spontaneously. The cell content was studied by BEIGLBOCK 
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(1943) who found polymorph-nuclear leucocytes of 5000Jmm3• HOLLANDER (1945) 
recorded 9-14000Jmm3 polymorph leucocytes but PARONEN stated that some 
exudates were predominantly lymphocytic. This apparent discrepancy was 
resolved when ROPES and BAUER (1953) did serial counts which showed that neutro
phil polymorph leucocytes were present in the early days of the effusion but were 
gradually replaced by lymphocytes. Thus the type of cells found in the synovial 
fluid depended at what period it was examined. Their average total count was 
18900 mm3 and the mean sugar content of the fluid was 80 mg/IOO ml. They 
compared their findings with the characteristics of synovial fluid from other 
rheumatic disorders and noted that there were similarities with rheumatoid 
arthritis and "sterile" gonococcal arthritis. What they called "sterile" gonococcal 
arthritis was Reiter's syndrome preceded by gonococcal urethritis without evidence 
of metastatic spread of gonorrhoea. In their cases of "true" gonococcal arthritis, 
gonococci were grown from the synovial fluid which gave a total leucocyte count 
of over 30000/mm3 and a sugar content of 29 mg/IOO ml. These findings lend support 
to our view that gonococcal urethritis may be followed by Reiter's syndrome which 
is no different from that following non-gonococcal urethritis and does not show the 
aspects one associates with metastatic bacterial infection. True gonococcal arthritis 
appears to have clinical and laboratory features like other bacterial suppurative 
arthritis. Details of bacteriological investigations of the synovial fluid will be found 
in the next section. 

21. Bacteriological investigations 
A great deal of work has been done to find a specific microbial agent responsible 

for initiating and perhaps also maintaining Reiter's syndrome but so far the 
search has not been very successful. From the great mass of publications a few 
have been selected as representing particular lines of thought and research. 

REITER (1916) believed that a spirochaete which he found in the peripheral 
blood of his patient was the aetiological agent, but this was not confirmed. 

a) The gonococcus 
The proportion of patients with gonococcal urethritis varies in different series 

which is not surprising when one considers the differences in selecting patients, 
however, the gonococcus is not considered to be of primary aetiological significance in 
Reiter's syndrome but rather as an indicator of urethral inflammation which may 
facilitate the entry of some other specific microbial agent (HARKNESS, 1950). 

b) The dysentery bacillus 
The same statements have been made regarding the aetiological importance 

of the dysentery bacillus as for the gonococcus (MAROHE, 1950; HARKNESS, 1950 
and many others). Unlike the gonococcus, the dysentery bacillus is not easily 
verified by simple bacteriological methods and even serological techniques may 
prove at times of little help. PARONEN stated that 96.4% of his patients had 
recent Flexner dysentery but examination of the stools during the attack of 
Reiter's syndrome was usually negative and of 132 sera examined only 46% gave 
a diagnostic titre against Flexner antigen. CIMBAL (1942) obtained rather better 
results with 76 % positive agglutination tests against Flexner antigen. 

Isolation of the dysentery bacillus from synovial fluid was reported from a 
handful of patients (ELSWORTHY, 1928; MORENAS and BESSON, 1943). HAUSER 
suggests that these cases were either true metastatic dysenteric arthritis (corres
ponding to metastatic gonococcal arthritis) or that the dysentery bacilli were able 
to colonise in the joints because of their being damaged by Reiter's syndrome. 
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A variety of bacteria have been isolated from the urethral discharge but 
HARKNESS found that the greater the care with which the specimen are collected, 
the higher the proportion of sterile cultures on ordinary media. 

Bacteriological examination of the "mid-stream urine" was carried out by the 
reviewer in 44 patients with untreated early Reiter's syndrome. It was found that 
the urine of 24 patients had a great deal of pus and some red blood cells but was 
sterile on ordinary culture media; 12 had no abnormal urinary deposit and were 
sterile and in 8 patients (5 of whom had known urogenital abnormalities) a variety 
of urinary organisms grew. We also found in this study that urine was satisfactory 
for growing pleuropneumonia-like organisms and the number of isolations comp
ared favourably when urethral pus was used (CSONKA, 1959b). 

c) Pleuropneumonia-like organisms (PPLO) or mycoplasma 
The organisms causing pleuropneumonia in cattle were discovered by Roux 

and NOCARD in 1898. Since then a large number of organisms of the same group 
have been found. Some cause disease in animals, others are part of the normal 
flora of mucous membranes of animals and man but in certain circumstances may 
produce human disease; still others are saprophytes in sewage. It has thus emerged 
that a whole family of microbes exist, differing from both bacteria and viruses by 
being filterable and yet able to grow on cell-free culture media. They possess 
also larger forms which show considerable plasticity of shape because they have 
no rigid cell walls. This fact explains their resistance to antibiotics such as peni
cillin which exert their action on cell walls. 

PPLO have been isolated from the human genital tract by DIENES and 
EDSALL (1937). Since then numerous attempts have been made to implicate this 
group of organisms in uncomplicated non-gonococcal urethritis and Reiter's 
syndrome. DIENES and his team isolated PPLO from the synovial fluid of two 
patients with Reiter's syndrome and there have been other successful isolations 
since (WARTHIN, 1949; WEINBERGER et aI., 1952; KRUCKEN and FABRY, 1955; 
KUZELL and MANKLE, 1960; JONSSON, 1961, etc.). There have also been a number 
of negative reports (HARKNESS, 1948; KLIENEBERGER-NoBEL, 1959; LEMCKE, 
1961, etc.). Complement-fixation tests for the detection of antibodies against 
PPLO were performed by KLIENEBERGER-NOBEL on sera of the reviewer's 
patients with Reiter's syndrome: Significant antibody levels were obtained in 
6.4%of31 patients; in 111 control subjectsitwas4.5% and in 104 "uncomplicated" 
non-gonococcal urethritis it was 18.2 %, thus the results were not thought to be 
encouraging in Reiter's syndrome. OATES and co-workers (1959) carried out 
similar investigations and found significant antibody levels in 51.6 % of 31 active 
cases of Reiter's syndrome and 8.7% of 23 inactive cases; there were no controls. 

SHEPARD (1954, 1956, 1964) who cultured PPLO in 53% of patients with 
non-gonococcal urethritis and in 46% of controls did not believe it to be a patho
gen; however, he isolated a morphologically distinct organism in a much higher 
proportion of these patients and called it "T-strain". It appears to have some 
characteristics of PPLO and was classified as belonging to genus mycoplasma. 
Subsequently, FORD and DUVERNET (1963) confirmed his findings and were 
able to grow this tetracycline-sensitive organism in over 80% of patients with 
non-gonococcal urethritis and also in the urethral discharge of a few cases of 
Reiter's syndrome. They concluded that the "T" strain is responsible for most 
cases of non-gonococcal urethritis but were cautious about committing themselves 
in Reiter's syndrome and point out that isolation of the "T" strain was irregular 
and tetracycline had no effect on the syndrome. 
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It is beyond the scope of this review to enumerate the many investigations 
into the role of PPLO in Reiter's syndrome, but broadly speaking for every paper 
which gives impressive evidence that PPLO is the causative organism, there is 
another which convinces one that this is not the case. Two papers, however, are 
rather unusual and will be discussed in some detail: KUZELL and MANKLE (1960) 
describe how one of their male technicians whilst working with PPLO cultures 
from a case with Reiter's syndrome, developed acute urethritis and conjunctivitis 
from which PPLO could be isolated. He recovered quickly on aureomycin treat
ment but had a recurrence of symptoms a month later when he was engaged on 
the same work, once again PPLO were isolated from his lesions. The authors 
suggest that this is an instance of accidental laboratory infection with PPLO. 
The same paper gives also case histories of several patients with Reiter's syndrome 
all of whom had PPLO in their urethral discharge and include two men with 
recurrent attacks whose sexual partners were also found to harbour PPLO in 
their genitalia and recovered only after they and their partners had been treated 
with tetracycline. Furthermore, genital PPLO were isolated from 21 of 25 patients 
with rheumatoid arthritis and from 4 of 5 patients with ankylosing spondylitis. 
This unique record of PPLO isolation will have to be confirmed by other labora
tories and the unusual therapeutic and prophylactic success of tetracycline by 
other physicians. 

The second paper is by KRITSCHEVSKIJ (1954) who investigated 17 cases of 
Reiter's syndrome and found pleomorphic bodies of 150 mf-l diameter in proximity 
to urethral epithelial cells in 14 cases; bodies showing the same morphology were 
seen in 8 conjunctival scrapings, in 1 synovial fluid, 1 sputum and in 1 scraping 
from a penile erosion. Organisms were grown from material of 8 patients and 
microscopical preparations from these cultures had the same appearance as the 
bodies seen in the direct specimen. These cultures were inoculated into the anterior 
chamber of the eye of rabbits. All the animals developed uveitis and in one animal 
urethritis was seen. Organisms of the same appearance as in the patients could 
be recovered from the rabbits even six months after inoculation. Mice were then 
inoculated intraperitoneally with a filtered suspension from the infected rabbit 
eye and a proportion developed bilateral conjunctivitis, abscess formation around 
the ears, jaw and tail as well as polyarthritis. This clinical picture was thought 
to be similar to that seen in cattle after inoculation with PPLO. Complement
fixation tests showed significant antibody titres in the sera of the patients with 
Reiter's syndrome against the isolated organisms and were negative in control 
sera. 

The findings in this paper are quite remarkable and as other workers in this 
field have experienced great difficulties, some critical comment is indicated. The 
authors seemed to rely largely on the morphology of direct specimen stained with 
Giemsa and the results of their animal experiments for identification of the 
organisms, yet most authorities on PPLO agree that it is inadvisable or even 
useless to look for proof by direct microscopical examination of stained specimen. 
Thus KLIENEBERGER-NoBEL writes in her recent book on PPLO " ... final proof 
(for identification) must be a culture of characteristic appearance which can be 
serially subcultured". One may add that the new fluorescent antibody techniques 
might offer a quicker and more direct approach to diagnosis. 

As for animal experiments, there are many examples of erroneous interpreta
tion in the literature because laboratory animals may harbour PPLO in a latent 
state which through the stress and injury of the experiment may flare-up and 
cause pathological lesions. An illustration of this is the experiment of SWIFT and 
BROWN (1939) who inoculated mice with arthritic and pleural exudates from 
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patients suffering from acute rheumatic fever. The mice developed pneumonic 
lesions from which PPLO could be cultured. Although the authors reserved their 
final judgement, they believed they had discovered the cause of rheumatic fever, 
yet, all they had done was to light-up a latent PPLO infection in the mice as 
was shown later in specially designed experiments. 

Difficulties and misinterpretations are disappointingly common in investi
gations into the significance of PPLO in genital disease of Man and the reviewer 
feels that on the evidence so far available no conclusion is possible. 

d) Viruses 

A number of investigations into a possible virus aetiology of non-gonococcal 
urethritis and Reiter's syndrome have been published and they fall into two groups: 

1) Search for known viruses 
2) Search for unknown viruses 

1. Search for known viruses 

MORAx described inclusion-conjunctivitis as a clinical entity in 1903. HALBER
STADTER and PROW AZEK demonstrated inclusion bodies in conjunctival epithelial 
cells in trachoma and later extended their observation to inclusion-conjuntivitis 
of infants (1909). LINDNER observed inclusions bodies in the urethral epithelial 
cells of men with non-gonococcal urethritis (described by WAELSOH in 1904) and 
regarded it as a form of genital trachoma. Similar inclusion bodies were found in 
cervical cells of mothers whose infants developed inclusion conjunctivitis. This 
suggested that the mother infected her infant during birth. The role of the father 
in this cycle was not certain. FRITSOH, HOFFsTATTER and LINDNER (1910) were 
able to produce inclusion conjunctivitis in baboons inoculated with secretions 
from men with inclusion urethritis, women with inclusion cervicitis and babies 
with inclusion conjunctivitis. It was later suggested that the virus causing these 
three conditions was similar but not identical with the virus of trachoma (THY
GESON, 1934; 1954; THYGESON and MENGERT, 1936; THYGESON and STONE, 1942). 
PROWAZEK suggested the name of Chlamydozoa for this group of viruses and later 
the organism associated with conjunctivitis, urethritis and cervicitis was called 
Chlamydozoa oculo-genitale. DUREL and SIBOULET (1954) reported inclusion bodies 
characteristic for this group in urethral and conjunctival scrapings from patients 
with Reiter's syndrome. These bodies resemble the intracellular inclusions 
produced by the large viruses of the lymphogranuloma-psittacosis group. The 
virus of inclusion conjunctivitis was isolated from the cervix of women (JONES, 
COLLIER and SMITH, 1959) and from the eye of a baby (REED, 1961) and quite 
recently from the urethra of men with non-gonococcal urethritis (JONES et al., 
1964). The number of cases of male urethritis with or without Reiter's syndrome 
due to this cause appear to be very small. THYGESON (1954) estimated it to be 3% 
and DUREL and SIBOULET found inclusions in 3.5 % of 2,328 cases. In two recent 
papers SIBOULET and GALISTIN (1962; 1962 a) claim to have demonstrated this 
virus in five patients with Reiter's syndrome. They inoculated the yolk sac of 
embryonated eggs with urethral material showing inclusion bodies from cases 
with Reiter's syndrome and found groups of extremely small bodies in the stained 
preparations of the yolk sac. They were able to passage the organism and found 
also associated malformations of the chick embryos which suggested infection 
by a member of the psittacosis-trachoma group. However, the organisms have 
not been further identified and can not be regarded as Chlamydozoon oculo
genitale with any certainty. It is perhaps surprising that serological methods 
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which have been so successful in the diagnosis of several members of this group 
of viruses has not yet been developed for this organism. Complement-fixing 
antibodies against the psittacosis group of viruses are present in convalescent 
serum from cases of inclusion conjunctivitis but are not specific enough for 
diagnosis except as a means of identifying the group. 

The original idea of LINDNER that the agent causing trachoma was also 
responsible for inclusion-urethritis, -cervicitis and -conjunctivitis has been 
recently revived when it was found that contacts of one clinical condition could 
develop one of the other diseases and that experimental infection with the virus 
isolated from trachoma might give rise to inclusion-conjunctivitis (GEAR, GORDON, 
JONES and BELL, 1963). A new communal name for the isolates of virus from 
trachoma and inclusion conjunctivitis has been proposed by these workers to be 
compounded from the first letters of the old names and spells TRIC virus (T Ra
choma-Inclusion Oonjunctivitis virus). 

The evidence available at present suggests that only a very small proportion 
of Reiter's syndrome may be associated with this virus and clearly more work is 
needed to define its role in this condition. 

The virus of lymphogranuloma venereum has come under suspicion of being 
responsible for non-gonococcal urethritis and perhaps Reiter's syndrome when 
COUTTS (1947) obtained positive Frei's skin test in his cases and MIDANA 
and MUR1.'ULA (1952) did crossed intradermal tests with urethral secretion and 
Frei's antigen in lymphogranuloma venereum and non-gonococcal urethritis and 
their results suggested a single cause. Others have been unable to confirm these 
findings (HARRISON and WORMS, 1939; WILLCOX, 1954 and others). 

Recently, adenovirus has been associated with Reiter's syndrome by a group 
of French investigators (TIIABAUT et aI., 1963). 

2. Search for unknown viruses 
FORD (1956, 1958); CSONKA and FURNESS (1960); WIIITTINGTON (1962) and 

MORTON et aI. (1964) inoculated urethral washings and a few synovial exudates 
from patients with Reiter's syndrome and non-gonococcal urethritis into various 
tissue cultures with entirely negative results. WIIITTINGTON remarked that it was 
surprising that there were apparently not even virus contaminants present. It 
must be pointed out that only 6 patients with Reiter's syndrome were investigated 
by these authors against 64 with non-gonococcal urethritis and more research in 
this direction is called for. One difficulty experienced in this work was to get the 
specimen bacteria-free and usually the urethral pus was either filtered or anti
biotics was added to it which may have prejudiced the isolation of virus. 

22. IDstology 
a) Keratoderma blennorrhagica 

CHAUFFARD (1897) was the first to describe the histology of keratoderma. 
A modern and detailed account was given by KUSKE (1939); amongst others 
who contributed was LOJANDER (1927); LEVER and CRAWFORD (1944); HARKNESS 
(1950). 

The epidermis is honeycombed by intercellular oedema and numerous poly
morph-nuclear leucocytes are seen in the meshes. The horny layer is parakeratotic. 
In the stratum corneum and spinosum well-defined micro-abscesses are seen. 
Acanthosis is always marked and the blood vessels are dilated and surrounded by 
leucocytes and lymphocytes. CAMERON (1956) stressed that the degree ofparakera
totic thickening is in excess to that seen in pustular psoriasis and the lesion 
does not flake off as easily as in psoriasis. 
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b) Balanitis circinata (Reiter's balanitis) 
According to REICH (1952), the histological picture in balanitis of Reiter's 

syndrome is similar to that described in keratoderma blennorrhagica and suggests 
that the balanitis be called "Reiter's balanitis" to express its specific nature. 
Outstanding features in Reiter's balanitis are haemorrhages, micro-abscesses 
and the presence of plasma cells. 

c) Stomatitis 
Lesions of the mouth and tongue are histologically similar to that of kerato

derma and Reiter's balantitis. Haemorrhages, lymphocytic and plasmocytic 
infiltrations and oedema are notable (ABRAHAMSEN, 1956). 

d) Synovial membrane 

There are now a number of biopsy reports available and in one study the 
biopsies were performed at intervals to show the development of the lesions 
(ROPES and BAUER, 1953): Early on (4-8 days) the synovial membrane is 
found to be intensely hyperaemic with focal extravasation of red blood cells into 
the superficial synovial layers and infiltration by predominantly polymorph
nuclear leucocytes. After 2-3 weeks oedema is more extensive and cellular 
infiltration more marked, consisting mostly oflymphocytes and fixed-cells. The lining 
of the synovium may become denuded and the surface layer less distinct. In the 
deeper layers the capillaries are swollen and there may be some plasmocytic 
cuffing. After 3 months the inflammatory reaction usually subsides but in two 
chronic cases examined later still a "proliferative synovitis" with lymphoid 
nodules indistinguishable from rheumatoid arthritis was present. Other observers 
noted that the "inflammatory" changes are found in circumscribed areas especially 
near the capsular connective tissue (HOLLANDER et al., 1945; BAUER and ENGLE
MAN, 1942; WEPLER, 1942, etc.). 

e) Lymphglands 

According to TWISS and DOUGLAS (1946), affected lymphglands show a 
"chronic inflammatory appearance". 

f) Heart and aorta 

In a patient thought to have severe Reiter's syndrome and who died in heart 
failure following aortic incompetence an autopsy was carried out. The aortic valve 
was found to be thickened with rolled edges but the commissures were neither 
separated nor fused thus distinguishing it from the naked-eye appearance both of 
syphilitic and rheumatic valvular lesion. The thoracic aorta was scarred in several 
places and its surface was grossly irregular, the intima of the aorta was thickened 
and showed moderate atheroma, the media was thinned in the bcarred areas and 
the adventitia was greatly thickened with fibrosis and endarteritis. There were 
many areas of cellular infiltration, sometimes around the small vessels. The cells 
consisted of lymphocytes and a small number of plasma cells. There was no 
significant lesion in any of the other organs. 

Oomment: The macroscopical and microscopical lesions found in the cardio
vascular system show some features ascribed to the late effects both of syphilis and 
of rheumatic endocarditis. However, it seems probable that they are the late 
result of some other widespread cardiovascular disease (CSONKA et al., 1961). 
Similar appearances of the heart and aorta have been noted in ankylosing spon
dylitis (CROW, 1960; CRUICKSHANK, 1960). The interesting case of MORl and ZAK 
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which came to autopsy after a long cardiac illness has already been described 
under "cardiac lesions". 

As death in Reiter's syndrome is extremely rare, we know little or nothing 
about the histological changes in inaccessible tissues which are the seat of active 
lesions - such as bones, ligaments, the eye or prostate. 

23. Differential diagnosis 

Provided the clinician is aware of the main features of Reiter's syndrome, 
he should have no diagnostic difficulties if it presents itself as the classical triad. 
There is no other condition quite like it. 

This is not so with the oligosymptomatic, the monoarticular or the atypical 
presentation of the syndrome, for example, the patient whose symptoms do not 
develop within a short space of time but are separated by weeks, months or even 
years. 

The diagnosis may be missed if only part of the syndrome is evident, such as 
recurrent iritis at a later stage in the course of the syndrome - and only by being 
aware of this possibility is one likely to obtain the salient points in the history 
and select the most useful radiological and laboratory investigations to arrive 
at the true diagnosis. 

Diagnostic difficulties may be created by the doctor who wishes to spare the 
sensitivities of his patient and does not enquire closely or examine thoroughly 
for past or present genital infection. Similarly, the patient who conceals past 
genital symptoms or does not draw attention to present ones may confuse the 
diagnosis. 

Urethritis, conjunctivitis, balanitis and stomatitis may be of short duration 
and asymptomatic, whereas the arthritis is persistent and painful - in such 
circumstances it is not surprising that the patient will omit the more trivial 
features when telling his story. Such cases will only be correctly diagnosed if the 
doctor thinks of Reiter's syndrome as a possibility and asks the relevant questions 
and examines the right parts. 

For all these reasons it is felt that a number of patients with Reiter's syndrome 
are still being misdiagnosed. On the other hand, the reviewer has noted a growing 
tendency to make the diagnosis of "Reiter's syndrome" too readily on insufficient 
evidence. For example, in patients with atypical arthritis and a history of gonor
rhoea, non-gonococcal urethritis or dysentery years before the onset of arthritis; 
or the presence of a few pus cells in the prostatic fluid or a positive gonococcal 
fixation test in patients with undistinguished arthritis. In such cases it is thought 
advisable to make no diagnosis which should encourage further investigations 
and might eventually lead to a satisfactory diagnosis. 

Some of the most interesting and challenging cases are those who show some 
characteristics of Reiter's syndrome and also of other major rheumatic diseases. 
In our present state of knowledge it would seem best to record such cases in detail 
and without tying them to a diagnosis which does not quite fit. A few examples 
from the literature and the reviewer's own cases are selected to illustrate the 
problem: MASON (1959) presented a male patient with a history of gonorrhoea 
followed by bursitis of the Achilles tendon; two years later he developed arthritis 
of the small joints of both feet. The spine was normal. His brother gave a history 
of low back-ache from the age of 19 and this was followed by plantar fasciitis and 
acute arthritis of wrists and ankles, the spine was normal. A third brother had 
severe polyarthritis of hands and feet since the age of 15 and 10 years later had 
iritis. X-ray showed sacro-iliitis and some squaring of vertebrae and a diagnosis 
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of ankylosing spondylitis was made. Rheumatoid factor was absent in all three 
patients. It would be reasonable to suspect Reiter's syndrome in the first patient 
and ankylosing spondylitis in the third, but it would be difficult to find a classical 
diagnosis for the second patient and when the whole family history is con
templated, the diagnosis of any of the patients becomes still less certain. 

WRIGHT and REED (1964) described 11 cases of Reiter's syndrome with 
keratoderma blennorrhagica and manifestations of psoriasis and psoriatic 
arthritis. They suggested that in these patients the link between these two 
conditions was so intimate that it was difficult to separate them apart. The 
incidence of sacro-iliitis was over 80% and two of the patients had also aortic 
lesions. Whilst a chance association of psoriasis and Reiter's syndrome was 
possible, the authors claimed that the time relationship in the onset made this 
improbable. 

LUCHERINI and CECCHI (1958) reported on a patient with severe Reiter's 
syndrome with skin manifestations who eventually developed classical rheumatoid 
arthritis. SHARP (1957), in a paper already referred to, described several cases 
who started their illness with symptoms of Reiter's syndrome and later developed 
ankylosing spondylitis. According to the author the spondylitis differed from the 
classical type by extensive ligamentous ossification and unresponsiveness to 
radiotherapy. 

From the reviewer's series a few representative cases are briefly reported: 

Case 1. Single male, aged 33. Acquired gonorrhoea which responded to penicillin but was 
followed by non-gonococcal urethritis. For the next two years the non-gonococcal urethritis 
relapsed several times and at the end of this period it was associated with a stiff neck, pain 
and swelling of several finger joints, knee and several toes. The ESR ranged between 
10-16 mm/hour. This episode lasted for about two months. Ayearlater, the patient developed 
circinate balanitis and a recurrence of arthritis affecting metatarsal and phalangeal joints 
of several fingers. The ESR was 13 mm/hour. X-ray of hands and other affected parts were 
normal. Tetracycline and phenylbutazone were given without apparent benefit. The arthritis 
became progressively worse and the patient developed pain and swelling of the left Achilles 
tendon and the right palmar fascia. A review of the case made it clear that the joints of the 
upper extremities were more affected than those of the lower limb and a latex fixation test 
was performed which gave a strongly positive result. This test remained positive on all sub
sequent occasions. Systemic ACTH and cortisone was given without marked benefit and the 
arthritis continued to be active for the next three years when for the first time "rheumatoid" 
nodules appeared around both elbows together with olecranon bursitis on one side. The 
balanitis recurred several times but there was no more evidence of urethritis. The spine and 
sacro-iliac joints were radiologically and clinically normal. Family history for arthritis was 
negative. 

This case presents features of Reiter's syndrome and rheumatoid arthritis with the latter 
proving the dominant disease. 

Case 2. Married man, aged 27. He contracted gonorrhoea with non-gonococcal urethritis 
extramaritally and this was followed by polyarthritis affecting many joints of arms and legs. 
Three months later iritis developed in both eyes. The attack came gradually to an end within 
six months of onset and he felt well for two years when there was acute arthritis of the right 
knee; this episode was followed by several attack of iritis over the next 15 years. At the end 
of this time he experienced his worst attack of polyarthritis affecting the knees, small joints 
of feet and hands, elbows, hip and lower back. X-ray examination showed marked changes 
in the affected joints consistent with Reiter's syndrome. The only abnormality of the spine 
was sacro-iliitis. His general condition improved very slowly over the next two years when 
he had severe iritis and keratitis which did not respond to local cortisone. At this time it was 
noticed that there were nodules around the elbows; the histological picture was that of a 
"rheumatoid" lesion. The latex test was repeatedly negative and there was no family 
history of arthritis. No L.E. cells were found in the peripheral blood. The ESR was almost con
stantly raised above 50 mm/hour and during the most active phases of arthritis it reached 
125mm/hour. The serum gamma globulin was abnormally high. Although the pus content 
of the prostatic fluid was consistently high, its interpretation was complicated by the fact 
that there was a urethral stricture present with a low-grade chronic cystitis. When last seen, 
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the patient was bedridden and completely incapacitated with considerable pain in several 
joints and almost blind. 

This case of unusually severe Reiter's syndrome presents also features found in rheumatoid 
arthritis. 

Case 3. Single male, aged 20. Acquired gonorrhoea which responded to penicillin but was 
followed by non-gonococcal urethritis. A few days later conjunctivitis and polyarthritis 
appeared. The distribution of arthritis was about equal between upper and lower limbs. 
Plantar fasciitis was also present. The arthritis proved to be severe and persistent and three 
months after its onset, juxta-articular nodules appeared around the elbows (fig. 12). One 
nodule was excised and gave the histological picture of a rheumatoid lesion. Tests for rheu
matoid factor were strongly positive. The patient improved very slowly over the next nine 
months when he had a further sharp attack of polyarthritis involving the hands, feet and 

Fig. 12. Juxta-articular nodes arouud the elbows in a patient showing features of Reiter's syndrome and 
rheumatoid arthritis 

elbows and further nodules appeared around the joints. X-ray examination showed small 
spurs of the olecranon but otherwise was non-contributory. In particular, the spine and 
sacro-iliac joints were normal. The family history was intriguing as the mother and one sister 
suffered from rheumatoid arthritis which was confirmed. This might be an example of Reiter's 
syndrome + rheumatoid arthritis but it could be argued that in patients with strong hereditary 
predisposition to rheumatoid arthritis, as in this case, Reiter's syndrome may take on some 
features characteristics of rheumatoid arthritis. 

Case 4. This patient has already been discussed as an example of ankylosing spondylitis 
followed by Reiter's syndrome (page 148). 

These and similar "mixed" cases pose many questions but because of their 
compounded nature they should receive special attention as some of the funda
mental answers on aetiology may be uncovered by their investigation. In practical 
terms they are amongst the most difficult cases to unravel and at times it seems 
best to admit that a diagnosis is not possible. 
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The principal conditions which are likely to cause diagnostic difficulties are: 
(1) Rheumatic fever. 
(2) Rheumatoid arthritis. 
(3) Ankylosing spondylitis including the so-called "Scandinavian ankylosing 

spondylitis" . 
(4) Gonococcal and other bacterial metastatic arthritis. 
(5) Behcet syndrome and related muco-cutaneous-ocular syndromes. 
(6) Stevens-,Johnson syndrome. 
(7) Psoriatic arthritis. 
(8) Systemic lupus erythematosus. 
(9) Traumatic synovitis. 

(lO) Tuberculosis of the genital tract. 
(11) Drug and serum reactions. 
(12) Atypical gout. 
(13) Arthritis associated with ulcerative colitis and Crohn's disease. 
(14) Intermittent hydrarthrosis. 
(15) Erythema nodosum. 
(16) Miscellaneous infection". 

1. Rheumatic fever 

This has been a fairly constant cause for misdiagnosis as noted by many 
authors. With the decline of rheumatic fever and a wider knowledge of Reiter's 
syndrome it may be less often considered in the differential diagnosis. The arthritis 
in rheumatic fever is migratory with marked pyrexial accompaniment and good 
response to salicylates and unlike Reiter's syndrome it is far less likely to occur 
after the age of 20 years for the first time. 

2. Rheumatoid arthritis 

Reiter's syndrome is usually diagnosed soon after its onset. Rheumatoid 
arthritis is more likely to be recognised later by the persistence and progress of 
a gradually unfolding arthritis. Rheumat.oid arthritis is three t.imes more common 
in females than males. The average age of onset is in the early forties but a small 
proportion of children are involved. Prodromal symptoms are marked and 
systemic complaints are common. The peripheral joints of the upper limbs are 
predominantly affected and continuous activity is the rule. The joints are more 
strictly symmetrically affected than in Reiter's syndrome. The characteristic 
deformity in rheumatoid arthritis is the crippled hand, in Reiter's syndrome 
- the deformed foot. The rheumatoid factor is detectable in over 80% of patients 
wit.h rheumatoid arthritis, whereas in Reiter's syndrome it is not raised over that 
found in normal controls. HENCH (1946) and others suggested that rheumatoid 
arthritis might be precipitated by venereal urethritis but the evidence is not 
convincing. However, if rheumatoid arthritis does follow urethritis whether by 
chance or not, some diagnostic difficulties are bound to arise. Finally, cases which 
commence as Reiter's syndrome and develop into rheumatoid arthritis have 
already been mentioned and defy, at present, a tidy diagnostic classification. 

3. Ankylosing spondylitis 

This condition shares many features with Reiter's syndrome and has given 
rise to much speculation about the relationship to each other. Points of simi
larities include: 
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(a) Distribution of sex. Ankylosing spondylitis is about five times more 
common in men than women. In Reiter's syndrome the male preponderance is 
even more marked, especially in the venereally acquired form (approximately 
50:1). 

(b) The age distribution is similar. 
(c) Rheumatoid factor is absent in both. 
(d) Uveitis (iritis) occurs in about 25% of ankylosing spondylitis and the 

incidence is probably similar in Reiter's syndrome. 
(e) According to some authorities, chronic prostatitis is found in a high 

proportion of patients with either condition and is believed by these authors to 
be a significant common aetiological factor. This is, however, not universally 
accepted. 

(f) In ankylosing spondylitis with peripheral arthritis, joints of the lower 
limbs are slightly more frequently affected than the joints of the upper limb. This 
tendency is more marked in Reiter's syndrome. 

(g) Sacro-iliitis and plantar spurs may be found in both conditions. 
Points of dissimilarities include: 
(a) Type of onset - this is gradual in about 70% of patients with ankylosing 

spondylitis and sudden in practically all cases of Reiter's syndrome. 
(b) Peripheral joint involvement occurs in about one-quarter of ankylosing 

spondylitis and in over 90% of Reiter's syndrome. Onset with peripheral arthritis 
was found in 3-10% of cases with ankylosing spondylitis (MASON, 1959). ROMAN US 
and IDEN (1955) found 75% of peripheral joint involvement in their cases of 
ankylosing spondylitis, but their definition of "joint involvement" differs from 
those of other authors and is, therefore, not comparable. Involvement of "root 
joints" (hip and shoulder) is 3 to 4 times higher in ankylosing spondylitis and 
marked by X-ray changes which are noticeably absent in Reiter's syndrome. 
Certain joints are particularly prone to be involved in ankylosing spondylitis and 
less so in Reiter's syndrome, though no one joint is exclusively involved (Table 3). 

Joints involved 

Hips and shoulders . 
Knees .... . 
Feet ...... . 
Sacro-iliac joints . . 
Spine ...... . 
Pubic symphysis . . 
Costovertebral joints 
Manubriosternal joints 

Table 3 

I REITER'S syndrome I 

+ 
+++ 
+++ 

10-40% 
Uncommon 
Uncommon 
Uncommon 
Uncommon 

Ankylosing 
spondylitis 

++ 
+ 
+ 
100% 
+++ 
++ 
++ 
+ 

(c) Plantar fascUtis 
is not common in an
ky losing spondylitis and, 
therefore, the fluffy ac
tive calcaneal periostitis 
with erosions which is 
so characteristic of Rei
ter's syndrome is only 
rarely described in an
kylosing spondylitis. 

have a family history of ankylosing spondylitis. 
the limited studies of Reiter's syndrome. 

(d) Heredity: Some 
5 % of patients with 
ankylosing spondylitis 

This has not been found in 

(e) Co~junctivitis. is n?t associated with classical ankylosing spondylitis 
- the typICal eye lesIOn bemg anterior non-granular uveitis. 

(f) Keratoderma blennorrhagica, circinate balanitis and stomatitis have not 
been reported in ankylosing spondylitis. In cases where Reiter's syndrome 
apparently evolves into ankylosing spondylitis, as noted in the literature from 
time to t.ime, comparisons between the two conditions for diagnostic purposes 
are meanmgless. 
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Scandinavian ankylosing spondylitis 

This is a combination of rheumatoid arthritis and ankylosing spondylitis. 
Radiographs reveal signs of ankylosing spondylitis in the spine and sacro-iliac 
joints and changes characteristic of rheumatoid arthritis in the peripheral joints, 
especially the hands. The remarks on differential diagnosis of rheumatoid arthritis 
and ankylosing spondylitis from Reiter's syndrome apply here as well. 

4. Gonococcal and other bacterial metastatic arthritis 

True metastatic gonococcal arthritis appears to be rare nowadays but when 
it occurs it usually affects one or two joints and is associated with marked systemic 
symptoms such as pyrexia, rigor and malaise. The synovial fluid of the affected 
joint has a pus cell count in excess of 30.000/cmm, the sugar content is low (below 
30 mg/lOO ml) and the gonococcus may be grown from the fluid, but this is 
unfortunately not always the case. It is said to be more common in women 
especially in the second half of pregnancy or in the immediate postpartum period 
(OAPLAN, 1960; GRABER et al., 1960). The important decision is to start admini
stration of penicillin promptly even if gonococcal arthritis is only suspected as 
delay of a few days may lead to destruction of the joint. 

5. Behcet's syndrome (and related disorders) 

Arthritis is usually absent in Behcet's syndrome but sometimes the triad of 
genital ulcers, aphthous stomatitis and serious eye lesions are accompanied by 
mono- or polyarthritis and even urethritis (OAVARA, 1940; FALCK, 1961). In such 
cases diagnosis may have to be suspended until the progress of the disease makes 
the position clear. It is of help to note that the genital and mouth lesions are 
severe and above all painful and that the most characteristic eye lesion is irido
cyclitis with hypopyon (pus in the anterior chamber) which is progressive. A 
further aid to diagnosis is the peculiar skin sensitivity to intracutaneous injection 
of normal saline which results in a pustule developing at the site of injection. 

6. Erythema multiforme and Stevens-Johnson syndro11w 

Erythema multiforme is an acute, self-limited dermatosis with a tendency to 
recurrences. The skin lesions are multiform and include macules, papules and 
vesicles. The most common lesion is a papule, which, by peripheral extension and 
central healing, forms the characteristic iris lesion. Severe erythema multiforme 
starting abruptly with high fever, bullous eruption of the skin and mucous 
membranes is often referred to as Stevens-Johnson syndrome. The patient may 
be gravely ill. Arthritis can occur and if involvement of the mucous membranes 
leads to conjunctivitis, stomatitis, urethritis or vulvitis, this may lead to tem
porary diagnostic difficulties; however, the patient is far more toxic and ill than 
even in severe instances of Reiter's syndrome and the skin lesions in the two 
conditions are quite distinct. The duration of the average attack of erythema 
multiforme is two weeks. It is believed that many cases are associated with the 
taking of certain drugs and some follow virus infections such as herpes simplex; 
investigations in these directions may be helpful in establishing the diagnosis. 

7. Psoriatic arthritis 

If the skin lesions in Reiter's syndrome become extensive and the nails are 
affected, psoriatic arthritis may have to be considered as an alternative diagnosis. 
It appears that there is a group of patients with features of both Reiter's syndrome 
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and psoriatic arthritis which are so intimately mixed that it is impossible to 
separate them (CALNAN, 1959; WRIGHT and REED, 1964). Apart from these 
problem cases, psoriatic arthritis has distinct characteristics which separate it 
from the average case of Reiter's syndrome with keratoderma: Psoriatic arthritis 
occurs more commonly in women, the psoriasis may antedate the arthritis, the 
skin lesion is usually extensive and may be pustular or exudative. The distal 
interphalangeal joints of fingers are frequently involved. X-ray changes may 
be of great help and include destruction of distal interphalangeal joints, bony 
ankylosis of interphalangeal joints, bony proliferation at the base of the distal 
phalanges of the great toes and resorption of tufts of distal phalanges. Other 
peripheral joints do not usually show radiological changes. Sacro-iliitis and 
ankylosing spondylitis may be present (AVILA et al., 1960). The rheumatoid factor 
is absent unless it is a case of psoriasis + rheumatoid arthritis. In psoriatic 
arthritis one does not expect to see conjunctivitis, urethritis or stomatitis of the 
Reiter's type. 

8. Systemic lupus erythematosus 

Arthritis in the course of systemic lupus erythematosus does occur and may 
be acute. It involves particularly the joints of the hands and chronic deforming 
arthritis resembling rheumatoid arthritis may result. Tendon sheath involve
ment has also been described. However, the disease is much more common 
in women than Reiter's syndrome and the general serious nature of the condition 
is usually obvious. In cases where skin lesions are absent and the early course 
comparatively mild, some diagnostic difficulties might be experienced and here 
the laboratory tests may be of outstanding value such as the presence of L. E. 
cells, leucopenia and hyperglobulinaeInia. 

9. Traumatic synovitis 

This lesion is mentioned because several cases with traumatic synovitis of the 
knee or ankle and a chance occurrence of recent urethral infection were referred 
to us as "Reiter's syndrome". The history, normal ESR, appropriate radiological 
findings and a satisfactory progress suggested the alternative diagnosis. 

10. Tuberculosis of the genital tract 

This diagnostic possibility is included because of a recent case under our care 
who was thought by us to suffer from Reiter's syndrome. The patient, a young man, 
complained of urethritis, dysuria and arthralgia and was found to have "non
gonococcal urethritis," a sterile pyuria and a raised ESR. After some time, when 
the cystitis did not improve, it was seen that the urine in the 2-glass test was 
equally turbid, which meant that the pus originated from the upper urinary tract. 
Full renal investigation followed and revealed a tuberculous kidney, which was 
removed. All his symptoms disappeared after the operation. 

11. Drug reactions 

A few of our patients with gonorrhoea (with or without non-gonococcal ureth
ritis) who received penicillin, developed days later, arthralgia or arthritis, fever, 
urticaria and sometimes "id" reaction with diffuse vesiculation. These patients 
are thought to suffer from delayed hypersensitivity to penicillin and differenti
ation from Reiter's syndrome should not cause particular difficulties. Similar 
reactions following other antibiotics, sulphonamides and serum injections have 
been mentioned by HARKNESS in the differential diagnosis of Reiter's syndrome. 
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12. Atypical gout 

The older literature refers to "gouty urethritis" and balanitis followed by 
gouty arthritis (HUTCHINSON, 1880). A more recent case was recorded by HARK
NESS (1950). The reviewer has no personal experience of such cases. 

13. Arthritis associated with ulcerative colitis 

Some observers described a special type of peripheral arthritis occurring in some 
patients with ulcerative colitis (BYWATERS and ANSELL, 1958). The arthritis in 
their cases was mild and migratory, the rheumatoid factor was absent but the 
X-ray films suggested rheumatoid arthritis. Iritis and sacro-iliitis was occasionally 
pre3ent. Erythema nodosum was found in 21 % of cases. Others deny the existence 
of a special type of arthritis in these cases but frequently found sacro-iliitis and, 
less commonly, fully developed ankylosing spondylitis which did not differ from 
the classical type of this condition (ROTSTEIN et aI., 1963). In either case, it is 
unlikely that arthritis associated with ulcerative colitis is likely to be mistaken 
for simple Reiter's syndrome or ankylosing spondylitis as the symptoms of 
ulcerative colitis are sufficiently pronounced and the patient sufficiently ill to 
lead to a full investigation of the colon. 

Arthritis associated with regional enteritis (Grohn's disease) 

ANSELL and WIGLEY (1964) described a mild recurring polyarthritis affecting 
especially the interphalangeal joints of fingers and toes and knees without radio
logical changes. Sacro-iliitis was present in all and ankylosing spondylitis in more 
than a third of their cases. The feet were not involved apart from the toes and 
there were no deformities. Conjunctivitis was seen but not iritis (however, iritis 
has been noted in other series). It seems, therefore, that the arthritis complicating 
a proportion of patients with regional enteritis is vaguely reminiscent of Reiter's 
syndrome but, as in ulcerative colitis, the bowel symptoms should sooner or later 
direct the investigations to the primary disease. 

14. Intermittent hydrarthrosis 

This is believed to be the forerunner of rheumatoid arthritis or ankylosing 
spondylitis. It is characterised by attacks of pain and synovial effusion lasting 
a few days and recurring every 1-3 weeks. The knee is most commonly involved 
but when several joints are affected each of them pursues its own rhythm of 
attack and remission. This striking cyclical occurrence of hydrarthrosis should 
suggest the right diagnosis. 

15. Erythema nodo8um 

Erythema nodosum appears to be a non-specific "allergic" manifestation of 
several conditions and some recently described clinical types bear some resem
blance to Reiter's syndrome; thus JACOBS (1959) and RAJASURIVA et aI. (1959) 
reported cases with polyarthritis, conjunctivitis and erythema no do sum ; TRUE
LOVE (1960) noted the combination of polyarthritis and erythema nodosum. 
Apparently none of these patients showed other features of Reiter's syndrome 
and as it is generally considered that erythema nodosum is not part of Reiter's 
syndrome the differential diagnosis should be straightforward. 

16. Miscellaneous infections 
Polyarthritis in the course of various infections such as brucellosis, secondary 

syphilis, Haverhill fever (an infection due to Streptobacillus moniliformis) and 
12* 
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chronic meningococcal septicaemia have occasionally been found to be a source 
of diagnostic error. 

This is a formidable list and bearing in mind the earlier remarks on diagnostic 
difficulties, the impression may have been created that the diagnosis of Reiter's 
syndrome is rarely simple. This is, in fact, not so as the majority of cases of 
Reiter's syndrome are easily and positively recognised and it is only a minority 
where other possibilities have to be considered and excluded. 

24. Course and prognosis 
It is generally agreed that the prognosis as regards life is good. A few deaths 

have occurred in patients with neurological or cardiovascular involvement and 
two patients died after massive uncontrollable gastro-intestinal haemorrhage; 
in both of these cases large amounts of salicylates were given and this may have 
been the critical factor leading to death (WEPLER, 1942; DENKO, 1964). 

Prognosis as regards full functional restitution is only fair, though much better 
than in rheumatoid arthritis or classical ankylosing spondylitis. Some permanent 
disability can be expected in a proportion of patients observed for long periods. 
In the reviewer's series of 185 consecutive patients, 28 were eventually found to 
have late and permanent changes, singly or in combination, as follows (CSONKA, 
1958a) : 

Recurrent iritis 

Foot deformities 

Ankylosis of peripheral 
joints 

Radiologically pronounced 
sacro-iliitis 

Spondylitis 

I 
Number of I 

cases 

21 

23 

8 

16 

1 

Table 4 

Remarks 

Moderate visual loss in 6 cases; severe visual loss 
in 2 cases 

Permanent discomfort with restriction in wal
king in most patients and crippling in 4 cases 

Disability ranging from the trivial to the severe 
according to the joint involved 

Intermittent backache especially after rest. Not 
markedly disabled by it 

Mild degree 

Since the publication of this paper, three patients with varying degress of 
ankylosing spondylitis were seen and in each of them there was some restriction 
of spinal movements and chest expansion. 

Some authors found a much higher incidence of ankylosing spondylitis in their 
patients (SHARP, 1957; FORD, 1953; GOOD, 1962). It is not easy to reconcile these 
differences and they may be due to selection of patients which seemed to operate in 
the last-named series, whereas the first series consisted of consecutive cases. It 
should be noted that the incidence of sacro-iliitis and ankylosing spondylitis is 
apparently highest in the more complex and severe cases and diagnostically 
controversial forms such as those with psoriasiform rashes or with primary bowel 
diseases. 

The tendency to recurrences is one of the most unpleasant features of Reiter's 
syndrome. Recurrences may be more severe than the first attack but more usually 
they are less marked and show fewer symptoms. In one prospective study it was 
found that over 50% of patients had one or more recurrences. The risk of a 
recurrence remained fairly uniform throughout the observation period which 
extended to more than 15 years. Though recurrences were often mild, they 
increased the chances of permanent disabilities, such as painful deformities of 
feet or impaired vision after recurrent iritis (CSONKA, 1960). 
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Some authorities have stressed a general proneness to haemorrhages (epistaxis, 
conjunctival haemorrhages, haemorrhagic colitis, haemorrhagic cystitis) - others 
failed to find such symptoms. More important are the suggestions that serious, 
indeed fatal gastro-intestinal haemorrhages may be a genuine complication of 
Reiter's syndrome. WEPLER (1942) and DENKO et al. (1964) described a patient 
each who had uncontrollable massive gastric haemorrhage which lead to death. 
The difficulty in accepting this event as an integral part of the syndrome is the 
fact that both these patients had received large doses of salicylates which might 
have been partly or entirely responsible for the haemorrhage. 

The prognosis in patients with visceral lesions is based on a small number of 
cases and appears to be least favourable with aortic valvular disease, is variable 
with nervous system involvement and good with pulmonary lesions. 

Psychiatric factors in Reiter's syndrome are not discussed in the literature, 
yet may influence the prognosis. Patients with Reiter's syndrome, as with other 
chronic or Flcurrent illness, can be expected to suffer from some degree of anxiety. 
However, a fair proportion of our patients exhibited undue and prolonged anxiety 
sometimes with mild depression. These mental states affected the rate of progress 
unfavourably. In discussion with these patients it appeared that they associated 
their illness with irregular sexual behaviour and suffered from feelings of guilt 
and shame. Their fears were reinforced by the lingering belief that "venereal 
disease" is incurable and the often chronic or recurrent course of Reiter's syn
drome did nothing to lessen this fear. It was also felt that the anxieties of sus
ceptible patients was in part a reflection of the mental attitude of the attending 
physician who is beset by the uncertainties of aetiology, course and treatment in 
Reiter's syndrome. When progress is unexpectedly slow in the face of favourable 
clinical and laboratory tests or when the convalescing patient starts complaining 
of vague pains in the joints, the eyes and genitalia, of impotence and disabling 
fatigue - psychological factors are the most likely cause. We found that treatment 
by simple reassurance was rarely successful and that detailed and sympathetic 
history taking with simple psychotherapy to resolve conscious and near-conscious 
conflicts were more helpful. 

25. Aetiology and pathogenesis 
The histological findings in clinically affected tissues in Reiter's syndrome 

show basic similarities such as numerous polymorphonuclear leucocytes in the 
exudates and adjacent surface layers, lymphocytic and plasma cell infiltration 
of the deeper layers and cellular cuffing around small arteries. The leucocytic 
focal reaction in the surface layers is replaced after a time by lymphocytes and 
a few plasma cells. The uniformity of histological and macroscopical appearance 
of lesions is matched by a corresponding unity of symptoms suggesting a disease 
entity though not necessarily a single aetiology. 

Venereal transmission: HARKNESS (1950) felt certain that in the absence of 
dysentery the syndrome was venereally acquired. WEINBERGER (1962) in contrast 
could find no proof of venereal transmission. However, multiple cases of Reiter's 
syndrome with a common sexual source were reported by several authors 
(KRISTJANSEN, 1930; DUREL and SIBOULET, 1954; CSONKA, 1958a and others). 
The most striking of these studies was that of DUREL and SIBOULET who described 
a chain of male and female sexual contacts, some of whom suffered from non
gonococcal genital infection, others from complete or incomplete Reiter's syndrome. 

Circumstantial evidence in favour of venereal transmission of Reiter's syn
drome can be found in medical histories of young patients whose attack followed 
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some two or three weeks after first ever intercourse and in married patients after 
isolated extra-marital sexual contact. 

Whilst certainty about the nature or extent of venereal transmission may 
only be reached when the aetiological agent (or agents) have been identified, these 
experiences support the view that Reiter's syndrome can be a venereal disease. 

Occasionally, patients deny sexual risks for months, years or ever before the 
onset of Reiter's syndrome and such cases can at present not be further elucidated. 

Chronic pelvic infection: Any proposed aetiology will have to account for the 
striking preponderance of Reiter's syndrome in men which appears to be most 
marked in the non-dysenteric form. Many attempts to explain this sex distribution 
are based on anatomical differences: For example, ROMANUS (1953) suggested 
that Reiter's syndrome (and ankylosing spondylitis) were caused and maintained 
by chronic infective foci in the prostate and seminovesicles; this theory was 
elaborated by MAsoN et al. (1958), OATES (1959b), CATTERALL (1959) and others. 
Such an explanation would have to be modified to allow for the undoubted 
occurrence of the syndrome in females and young children. The very criteria of 
the diagnosis "chronic prostatitis" are uncertain and some of the investigations, 
doubts and opinions on this subject have already been discussed. 

Heredity: In other rheumatic disorders, differences in incidence according to 
sex is believed to be genetically determined. In Reiter's syndrome very little work 
on the role of heredity has been published and none which could be used for 
statistical analysis. The fact that familial cases occur following dysentery and 
venereal exposure or even without obvious precipitating causes may be due to 
environmental or genetic factors, or both. We found a higher incidence of certain 
types of rheumatic disorders in close relatives of patients with Reiter's syndrome 
compared with controls and this may be a modest pointer suggesting that heredity 
has a part to play in the promotion of this illness (CSONKA, 1958a). 

In a recent review on the epidemiology of rheumatic diseases by KELLGREN 
(1964), he stresses that environment plays an important role in ankylosillg 
spondylitis and as only a proportion of predisposed individuals actually manifest 
the disease, such factors as genital infection, colitis, ileitis and psoriasis may be 
important. When discussing the incidence of sacro-iliitis and spondylitis in 
Reiter's syndrome the following interesting calculation is made: If one accepts 
the incidence of Reiter's syndrome in patients with urethritis to be of the order of 
0.8-2.2 % and the proportion of sacro-iliitis or spondylitis to occur in about 1jlOth 
of patients with Reiter's arthritis, this number can be accounted for by genetic 
predisposition alone. 

Bacteriology: The main lines of microbiological investigations have been 
discussed at length in the section on bacteriology and will only briefly be recalled: 
Organisms which at one time were thought to cause Reiter's syndrome include 
spirochaetes, dysentery bacilli and gonococci. Of these, only the gonococcus is still 
thought by some authorities to induce a Reiter-like syndrome but no acceptable 
proof is offered. 

The significance of pleuropneumonia-like organisms (P P LO) in non-gonococcal 
urethritis and Reiter's syndrome is a matter of current controversy. Ever since 
their first isolation from the human genital tract, great interest has been taken 
in their relationship to infection. Their pathogenicity has been likened to that of 
E. coli, which is a normal inhabitant of the gut, yet can produce infection if it 
gains access to other parts of the body, similarly, PPLO is present in the genital 
tract of a proportion of healthy individuals and in certain circumstances may 
cause puerperal fever, salpingitis and abscesses in the neighbourhood of the 
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genital tract, but its role in non-gonococcal urethritis and Reiter's syndrome 
remains unsettled (EDWARDS, 1960). 

A particular type of filterable organism isolated by SHEPARD (1956) from a 
high proportion of non-gonococcal urethritis and called by him "T" strain 0/ 
PPLO has since been found in a few cases of Reiter's syndrome (FORD and Du
VERNET, 1963). These writers believe that the "T" strain is responsible for non
gonococcal urethritis but would not commit themselves about its role in Reiter's 
syndrome. The isolation of this organism which has affinities with other strains 
of PPLO found in animal diseases is an interesting new development and will 
need confirmation from other laboratories - it may clarify or still further confuse 
the situation. 

KLIENEBERGER-NoBEL obtained a pure culture of protoplasmatic forms from 
Streptobacillus moniliformis in 1935 and called this transformation product 
"L-/orm." She was struck by the similarities of these L-forms to PPLO, though 
now she holds the opinion that they are strictly separate entities. A great variety 
of bacteria, including gonococci, can produce L-forms and, as expected, the view 
was put forward that L-forms of certain bacteria may cause non-gonococcal urethri
tis and Reiter's syndrome (HARKNESS and HENDERSON-BEGG, 1948). The difficulty 
in proving or disproving this idea lies in the fact that L-forms are induced in the 
laboratory by the addition of substances such as penicillin to bacterial cultures 
which inhibit cell-wall formation To the best of ones' knowledge L-forms have not 
yet been demonstrated occurring naturally in the living body. This may be a fault of 
the techniques being used but the point remains that the suggestion of bacterial 
L-forms causing diseases must remain purely hypothetical at present. Nevertheless, 
this strikes one as a most intriguing idea; one could postulate that dysentery 
bacilli, gonococci, diphtheroids, etc. are sometimes transformed into L-forms -
possibly aided by antibiotic therapy which is only partly effective and thus imitating 
the method used in the laboratory to produce the transformation. In a further 
flight of fancy the similarities between PPLO and L-forms may suggest a very 
close relationship if not actual identity. This conception would give unexpected 
unity to the different bacteriological findings in Reiter's syndrome but would not 
necessarily prove of aetiological importance. 

Investigations for known and unknown viruses in Reiter's sydrome have been 
reported by a small number of workers and claims of isolation and positive 
identification are few indeed. SIBOULET and GALISTIN (1962) noted inclusion 
bodies in conjunctival and urethral epithelium cells and inoculated embryonated 
eggs with material from these patients. They demonstrated the presence of 
numerous small particles in the yolk sac and found that a high proportion of the 
chick embryos were malformed. It was suggested that the inclusion bodies and 
abnormalities seen in the eggs were the result of infection with the virus of in
clusion conjunctivitis (chlamydozoon oculogenitale) and estimated that 3% of 
their patients were affected. Serological tests and appropriate animal experiments 
would have helped to establish the identity of these organisms beyond doubt. The 
occasional finding of these organisms does not necessarily imply a causal rela
tionship with Reiter's syndrome. 

Negative results were obtained in several virus studies but it is only fair to 
add that the total number of patients investigated is still too small to allow firm 
deductions to be made. 

Focal sepsis,' If infected pelvic foci are considered under this heading, chronic 
infection of the prostate is most generally expected to playa fundamental part 
in the development of Reiter's syndrome and the reader is referred to the section 
on prostatitis for a full discussion. 
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Some writers have suggested that disturbances of septic foci may precipitate 
Reiter's syndrome or exacerbate existing symptoms and the examples cited 
- usually in single cases - included tonsillectomy, tooth extraction and local 
treatment of furuncles (STOIA, 1943; JUNGHANNS, 1948; CREECY and BEAZLIE, 
1948). This view has not found general support. 

Allergy: Many believe that the symptoms of Reiter's syndrome develop 
through the mechanism of allergy, the allergens being various microbes (SCHOEN
EICH, 1950; BEIGLBOCK and HOFF, 1952; LAUDA, 1946, and others). To prove this, 
STORM-MATHISEN (1946) inoculated patients with Reiter's syndrome and healthy 
controls with a mixture of joint exudate and lymphgland emulsion obtained from 
a case of Reiter's syndrome. The patients developed a delayed positive skin 
reaction which was absent in the controls. THIERS and JOLY (1948) used formolised 
urethral discharge for intradermal tests in Reiter's syndrome and found no local 
reaction but a severe systemic one with pyrexia and exacerbation of arthritis. 
These procedures are rather crude and the results are open to many interpre
tations. 

Some writers have commented on the similarity of rheumatic fever and 
Reiter's syndrome in that both conditions start with infection followed by a latent 
period before the onset of arthritis and other symptoms. In the experimental 
investigation of rheumatic fever, characteristic lesions were produced in rabbits 
by repeated intradermal injection with haemolytic streptococci and it is thought 
that the lesions are the result of "chronic anaphylaxis" expressing itself in specific 
organs. Unfortunately, we have no experimental model in which we can reproduce 
and study the lesions of Reiter's syndrome. (Experimental PPLO arthritis in 
mice and rats did not fulfil the early promise of supplying such a model and will 
be briefly discussed further on.) 

Autoimmunity: Certain diseases are believed to be caused, in part at least, by a 
reaction of hypersensitivity to the host's own tissues. The theoretical basis is 
that tissue antigens which are present during foetal life are recognised and accepted 
by the body and, therefore, no reaction against them occurs. Certain tissues such 
as lens, thyroid and spermatozoa are thought to be so shut-off from the rest of the 
body that they are not "recognised" should they be introduced into the general 
circulation by disease or trauma and antibodies are formed. Hashimoto's disease 
(chronic thyroiditis) is an example of this type of autoimmune disease. 

In a second group of diseases the body somehow acquires the ability to form 
antibodies against some of its own tissues. The nature of the lesion which makes 
adult tissues autoantigenic is uncertain. Examples of disease in which these 
antigen-antibody reactions are found include the collagen diseases, some haemo
lytic anaemias, allergic encephalitis and rheumatic fever. 

The situation is very complex and some investigators believe that in this 
second group of diseases, immune mechanisms are set in motion as secondary 
phenomena of the disease (VAUGHAN and ORBISON, 1959). Thus, even when 
auto-antibodies can be demonstrated during the course of an illness, such anti
bodies may occur as a consequence of tissue damage rather than a primary cause 
of disease. Examples cited in support of this belief are the emergence of antibodies 
to colon components in ulcerative colitis or the antibodies which appear against 
heart tissue after cardiac infarction. In short, the demonstration of a new 
tissue antibody is not sufficient to create a new autoimmune disease. Even 
in systemic lupus erythematosus with its profusion of auto-antibodies there is no 
certainty whether they are the cause or the result of the basic disease process. 

Since it was found that autoimmune mechanisms occur in some rheumatic 
disorders it was reasonable to include Reiter's syndrome in these investigations. 
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In one publication (GRIMBLE, 1963), circulating auto-antibodies to prostatic 
tissue was demonstrated in 20 out of 21 patients with Reiter's syndrome but 
also in all 8 cases of ankylosing spondylitis and all the 7 cases of rheumatic fever. 
The test was positive in 2 out of 18 patients with rheumatoid arthritis and 3 of 
10 control subjects. The techniques used were haemagglutination reaction and 
complement-fixation test. Antigens prepared from tissues other than the prostate 
gave fewer positive reactions. The author concludes that Reiter's syndrome and 
ankylosing spondylitis are associated with an autoimmune reaction related to 
prostatic inflammation. The high proportion of positive results obtained in 
rheumatic fever is believed to be due to a "non-specific alteration in the antibody 
response such as occurs in the so-called collagen disorders." The conclusions are 
not entirely justified on the data given as no evidence was offered on the state of 
the prostate and the explanation given for the results in rheumatic fever might 
seem equally valid in rheumatoid arthritis. 

Fluorescent antibody techniques have also been used in attempts to demon
strate auto-antibodies in Reiter's syndrome. The basis for this test is the fact 
that fluorescent dyes attach themselves firmly to globulin molecules, such as 
antigens and antibodies, and make them visible when viewed through the 
fluorescence microscope. Sera from cases with Reiter's syndrome were brought 
in contact with frozen sections of normal prostate and the product was stained 
with fluorescein-labelled anti-human globulin in order to visualize any antibody
antigen reaction which may have taken place. The results in the hands of the 
reviewer and independently by A. E. WILKINSON of the V. D. Reference Labora
tory, London, (personal communication) were negative. These unreported studies 
are of a preliminary nature and further work is contemplated. 

A similar technique was used by HUNTER et al. (1963) who wished to differ
entiate gonococcal arthritis from Reiter's syndrome and this they did by titrating 
labelled sera from these patients against gonococci. The titre was considered 
positive in about 66% of patients with "gonococcal arthritis" against 20% in 
Reiter's syndrome and uncomplicated gonorrhoea. Though this is an elegant way of 
showing these antibodies, their presence or absence does not necessarily help in 
the diagnosis, as we know that gonorrhoea may be aS30ciated with Reiter's 
syndrome and antibodies to the gonococcus may, therefore, be present as found 
with the older gonococcal fixation test. 

26. Experimental arthritis 
Experimental arthritis in laboratory animals: The search for a convenient animal 

replica of Reiter's syndrome seemed on the verge of success on several occasions. 
It began with a description of an outbreak of polyarthritis in rats caused by 
PPLO (COLLIER, 1938; FINDLAY et al., 1939). This specific strain of PPLO re
produced the disease experimentally when injected with an adjuvant (KLIENE
BERGER-NoBEL, 1940). If the rats recovered they had become immune to further 
injections of this strain of PPLO. One of the notable histological features was 
exuberant osteophytosis. A similar proliferative arthritis was described in mice 
which was also caused by PPLO and could be reproduced experimentally. As 
there were thought to be some similarities with Reiter's syndrome, SABIN and 
JOHNSON (1940) suggested that such patients be investigated for the presence 
of PPLO. TRIPI and his team (1949) felt that animal PPLO infections provided 
useful experimental models rather than exact replicas of human disease and were 
mainly suited to test therapeutic agents. In particular, it could be shown that the 
arthritis in these animals responded to streptomycin and other antibiotics, unlike 
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the human disease. Experimental arthritis in rats could also be produced by 
administering a mixture of killed mycobacteria and mineral oil. The arthritis appears 
in about 10 days and a second injection produces an accelerated response. The 
disease can be suppressed or modified by prior whole-body radiation or by contact 
with the tubercle bacillus in early life. From these experiments the conclusion 
was drawn that the arthritis was due to a delayed hypersensitivity response to 
disseminated antigen. In addition to the arthritis there was also urethritis, eye 
lesions, colitis and dermatitis - a clinical picture resembling Reiter's syndrome 
in Man (W AKSMAN et aI., 1960). A search for organisms, including PPLO, was 
negative. SILVERSTEIN and SOKOLOFF (1960) studied the same condition but 
obtained far less impressive results. 

It seems that there are at least two types of experimental arthritis in small 
rodents which have features reminiscent of Reiter's syndrome in Man. One is 
infective arthritis caused by specific strains of PPLO (and possibly some other 
organisms such as Str. moniliformis and certain diphtheroids) which responds to 
antibiotics; the other is of the anaphylactic type and may be influenced by corti
sone (HERSHBERGER, 1958). The resemblance of experimental arthritis to Reiter's 
syndrome may be superficial and as yet there is no compelling reason to regard 
them as exact replicas of the human disease. 

27. Treatment 
There is no specific curative treatment in Reiter's syndrome and there is no 

need to enumerate in detail the many claims to success for a wide variety of 
therapies which include most of the antibiotics, antihistamines, antirheumatica 
(including gold and antimalarial drugs), artificial fever therapy, insulin shock etc. 
as none have stood up to critical assessment. This subject was well reviewed by 
FOWLER and KNIGHT (1956). 

Evaluation of treatment in Reiter's syndrome is not simple because of its 
self-limiting nature and variable course. Unless the therapeutic trial is rigidly 
controlled and the case material is large enough, the vagaries of individual cases 
may lead to false interpretation. 

Though at present there is no curative drug available, several preparations 
are useful in relieving symptoms and making the patient more comfortable whilst 
the disease runs its course. One of the older, and one hopes, now discontinued 
measures was fever therapy induced by intravenous injection of T.A.B. vaccine, 
E. coli vaccine, milk, pyrogens obtained from human leucocytes or by physical 
means such as "hypertherm" and "inductotherm" or more simply and rather less 
effectively, with radiant heat cradles and hot drinks. This treatment was followed 
by rapid symptomatic improvement in a fair proportion of cases but as it was 
usually short-lived further episodes of fever were induced at weekly intervals. 
It has never been shown conclusively that fever therapy shortens an attack and 
apart from its doubtful long-term benefits, this treatment is potentially dangerous: 
Shock, serious hyperpyrexia, tetany and hypersensitivity reactions have been 
described by a number of observers and fatalities have occurred (FLUKER, 1962 
and others). 

Salicylates are ineffective even in large doses and may provoke dangerous 
alimentary bleeding. 

Systemic corticoid hormones and AOTH have been used by numerous writers 
but most would agree that the effect is less pronounced and more irregular than 
in rheumatoid arthritis and it is felt that their use should be reserved for the 
exceptionally severe and otherwise intractable case. 
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Intra-artiwlar corticosteroids have their advocates (FOXWORTHY et al., 1956) 
and are reported to give local palliation, however, so does simple aspiration of 
these joints and no critical assessment of intra-articular corticosteroid therapy 
in Reiter's syndrome has been published. 

Phenylbutazone has given useful symptomatic relief (CSONKA, 1959c). In a 
double-blind controlled trial, sustained improvement was obtained in 80% of 
55 patients followed for more than two years. The effect was tested by alternating 
weekly courses of phenylbutazone with inert tablets to assess the placebo effect 
and in a further trial, phenylbutazone was alternated with full doses of codeine 
tablets. In both series there was a significantly higher analgesic and anti-inflam
matory effect during phenylbutazone administration. The drug was found to be 
least effective during the early acute stage and best suited to the subacute and 
chronic case. Compared with controls, phenylbutazone did not appear to shorten 
the attacks nor did it suppress the development of new symptoms such as eye 
or skin lesions. It is suggested to use the lowest effective dose in order to minimise 
side-effects of the drug. Provided there are no obvious contra-indications to the 
use of phenylbutazone, such as active peptic ulcers or liver damage, we give 
300 mg/day in divided doses for a week and if by the end of that time there is no 
marked improvement, the drug is discontinued as it is unlikely to prove useful. 
If it is found to be effective, the dosage may soon be decreased to 200 mg/day or 
even 100 mg/day. When the symptoms are well controlled, phenylbutazone can 
be stopped and it may be found that the patient remains virtually asymptomatic; 
if joint pain with or without swelling recurs one can resume the administration 
of the drug and we have had several patients with chronic or recurrent Reiter's 
syndrome on intermittent courses of phenylbutazone for two or more years. One 
must watch for toxic effects such as gastric intolerance, blood disorders and 
hepatitis. In a total of 105 patients treated with phenylbutazone by the reviewer, 
very few side-effects were noted: 10 patients complained of some gastric intolerance, 
one patient developed oedema of ankles and another, a generalized rash with 
fever - in all of these patients the effects disappeared after the drug was stopped. 
Metabolites of phenylbutazone such as "Tanderil" have also been used by us 
and the impression was formed that they were less effective than phenylbutazone. 

As already mentioned, antibiotics have not been shown to influence the 
symptoms or course of Reiter's syndrome. It is usual to give a course of 
broad-spectrum antibiotics for the treatment of urethritis, though the efficacy 
of this measure is being questioned by several authorities, (STEINMETZ and GREEN, 
1959; OATES personal communication). There is no controlled investigation 
available to determine this important issue which may have a bearing on pro
phylaxis and attempts to abort incipient attacks. At present it is our custom to 
administer one of the broad-spectrum antibiotics at the start of treatment in the 
hope to resolve the genital infection and influence the course of the disease 
favourably but it must be confessed that even when the urethritis appears to 
respond to this treatment the effect on the rest of the syndrome is unimpressive. 

The management of affected joints during the acute stage is one of rest, but 
prolonged immobilisation is not recommended as it will encourage muscle wasting 
and in extreme cases, ankylosis of the joint. Following the lead of HARKNESS 
(1950), McELLIGOTT (personal communication) and others, we immobilise the 
joints lightly and start daily passive and active movements as soon as the patient 
can stand it. Quadriceps and foot exercises should be an important part of 
treatment when the knees or feet are markedly involved to strengthen wasting 
muscles and try to maintain the arches of the feet. For this reason, prolonged 
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bedrest is to be avoided. Local heat relieves pain, but, as mentioned earlier, it may 
apparently precipitate skin lesions in some patients. 

Aspiration of grossly swollen joints - most commonly the knee - is advocated 
by some clinicians, partly to relieve the painful pressure in the joint and partly 
for diagnostic reasons to exclude metastatic bacterial arthritis which must on no 
acount be missed for fear of rapid destruction of the joint if not promptly and 
correctly treated (POPERT, 1963). The reviewer does not practice aspiration 
as a routine procedure unless the swelling is gross when symptomatic relief is 
usual and often followed by rapid recovery of the joint. 

In cases with deformed feet, specially fitted and built-up shoes may be ne
cessary. Arch supports are useful for patients with painful flat feet and metatarsal 
bars may sometimes help those with chronic painful heels. Years ago, some 
orthopaedic surgeons could be persuaded to excise calcaneal spurs in cases with 
chronic painful plantar fasciitis in the mistaken belief that pressure from the 
bony spur caused the pain. The results of these operations were uniformly bad 
as they did nothing to remove the cause of the pain - the inflamed plantar 
fascia - and often added a painful scar to the patient's troubles. 

"Abacterial haemorrhagic cystitis." This rare but distressing early feature 
appears to respond to broad-spectrum antibiotics (BERG et al., 1957). 

Reiter's balanitis. Local application of 1/2-1 % hydrocortisone ointment or 
lotion is commonly advised and was shown to give symptomatic relief (HAUSER, 
1959). 

Eye lesions. Oonjunctivitis is commonly very mild and needs no treatment. 
In more obstinate cases, hydrocortisone eye drops (1/2-1 %) are helpful. In iritis, 
hydrocortisone eye drops, atropin, local heat and, in severe instances, subcon
junctival cortisone injections, are indicated. The affected eye should be protected 
against strong light. Phenylbutazone has recently been recommended in the 
treatment of iritis but has not yet been fully evaluated. 

Stomatitis. Apart from local hygiene, no special treatment is necessary. In the 
rare case with deep and painful ulceration, local analgesic preparations may have 
to be given. 

Keratoderma blennorhagica. Many treatments have been advocated, including 
ointments containing broad-spectrum antibiotics (BOHNSTEDT, 1964). The 
reviewer agrees with HARKNESS that keeping the lesions dry, possibly with the 
help of a bland dusting powder, is usually all that is required. 

Finally, amidst all this therapeutic activity it should not be forgotten that 
the patient may suffer from anxiety which can remain unexpressed unless a 
sympathetic and informed adviser is ready to help. 

28. Prophylaxis 

In our present state of ignorance regarding the cause of Reiter's syndrome it 
is not possible to plan prophylaxis scientifically and there is not enough informa
tion available to suggest any set of empirical measures with conviction. It seems 
reasonable to advise the patient to avoid sexual contact with a person who is 
believed to be responsible for initiating the attack in that patient, but if the 
person happens to be the patient's wife such advice is unlikely to be offered and 
even less likely to be followed. KUZELL and MANKLE (1960) reported a few cases 
where re-infection by the same partner might have been a factor. They and 
others suggested that antibiotic treatment of sexual consorts of patients with 
Reiter's syndrome may have prophylactic value. To date, there are no controlled 
studies to show that this is in fact the case. One investigation, admittedly on 
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non-gonococcal urethritis, showed that prophylactic treatment of wives or regular 
girl-friends did not reduce the relapse or re-infection rate in their male partners 
compared with a similar group whose female consorts remained untreated. The 
treatment given to the women in the first group was the same which seemed 
curative in their male partners (ROSEDALE, 1959). 

Obviously, prevention of urethritis and dysentery is the ideal to be aimed at, 
but for a variety of reasons this is unlikely to be achieved in the foreseeable future. 
Failing prevention, one may consider whether prompt and effective treatment of 
these precipitating conditions is likely to avert attacks of Reiter's syndrome. If 
prophylaxis as practised in rheumatic fever is a valid model for our case, early 
treatment of infections known to precede Reiter's syndrome should reduce its 
incidence. Dysentery can be effectively treated and it should eventually be 
possible to obtain information as to whether prevention of the syndrome following 
dysentery is feasible. In non-gonococcal urethritis the situation is more difficult 
as there is no certain method of assessing the efficacy of treatment in the absence 
of microbiological criteria and until this problem is solved, conclusions based on 
epidemiological studies alone should be accepted with some degree of reservation. 
One should also bear in mind the possibility that the urethritis associated with 
Reiter's syndrome is different from uncomplicated urethritis and that it might be 
part of the syndrome marking the beginning of the attack proper. If this is the 
case, prophylactic measures aimed at the urethritis are likely to be too late. 

The question whether Reiter's syndrome can be spread by ordinary contact 
has never been systematically investigated. There has been no evidence in the 
past to suggest that speeial precautions are necessary when treating these patients 
at home or any need for isolation when nursing them in hospital. However, since 
KUZELL and MANKLE described a ease of possible aeeidental infection with 
material from a case followed by Reiter's syndrome, the position should be 
watched. 

29. Final remarks 
The cumulative effect of the work of a comparatively few clinicians in the 

past 40 or 50 years has defined Reiter's syndrome and made it a widely accepted 
clinical entity. Future clinical investigations on similar lines will undoubtedly 
fill in many details but are less likely to advance our knowledge on a more funda
mental level and this long chapter of clinical consolidation should now be followed 
by a new look at the aetiological factors, be they infective, immunological or 
herditary in nature. Such studies might with advantage include "borderline" 
cases and those associated with other rheumatic disorders because the possibilities 
are intriguing and one senses that it is in these groups of patients that active 
research might be specially rewarding. 
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