
A STUDY OF 23 CASES OF REITER'S SYNDROME * 

By WENDELL H. HALL, M.D., Ph.D., Minneapolis, Minnesota, and SYDNEY 
FINEGOLD, MC, USA, San Antonio, Texas 

T H E recent treatment of rheumatoid arthritis with hormones has stimu
lated interest in a group of similar conditions of unknown etiology. Among 
the latter is Reiter's syndrome, characterized by the occurrence of urethritis, 
conjunctivitis and arthritis. 

During the past five years 23 young adult white males with the clinical 
picture of Reiter's syndrome have been observed in the Minneapolis Veterans 
Administration Hospital. Our observations concerning the epidemiology, 
etiology and therapy of the disease do not agree with many statements in the 
literature concerning Reiter's syndrome. For that reason the present report 
has been prepared. 

CLINICAL MATERIAL AND METHODS 

Since the etiology of Reiter's syndrome is unknown, the selection of cases 
for this report was based on arbitrary diagnostic criteria. The 23 patients 
were selected from a larger group having a similar illness but lacking one 
or more of the usual diagnostic features. It seemed desirable to exclude all 
cases which were questionable. Twenty of the 23 patients had all three 
cardinal features: urethritis, conjunctivitis and arthritis. The other three 
showed little evidence of either urethritis or conjunctivitis but did have 
arthritis and typical mucocutaneous lesions. 

The patients were investigated thoroughly by bacteriologic and other 
laboratory aids, including, in most cases, cultures of urethral exudate and 
joint fluid for pyogenic bacteria, gonococci and pleuropneumonia-like organ
isms. The blood and feces were usually cultured for pathogens. Serologic 
tests for syphilis and gonococcic complement fixation tests were routine. 
Roentgenograms of the involved joints were taken in all cases and repeated 
at intervals during the course of the disease. Electrocardiograms were 
obtained in most cases. 

RESULTS 

The essential clinical data in the 23 patients are presented in table 1. 
All the patients were white males; their ages ranged from 21 to 41 years 
(median, 31 years). Fever, urethritis, conjunctivitis, arthritis and lesions 
of the skin and/or mucous membranes were present in most of the patients. 

* Received for publication September 9, 1952. 
From the Medical Service of Veterans Administration Hospital, Minneapolis, Minnesota, 

and the Division of Internal Medicine, University of Minnesota Medical School. 
Sponsored by the Veterans Administration and published with the approval of the 

Chief Medical Director. The statements and conclusions published by the authors are the 
result of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 
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TABLE I 

Clinical Data in 23 Patients Having Reiter's Syndrome 

Symptoms and Signs 
Last 

Sexual 
Exposure, 

Previous 
Similar 

Episodes 

Hospital 
Stay, 

in D a y s 
Patient 

Age Con Ar Mucocu

Last 
Sexual 

Exposure, 

Previous 
Similar 

Episodes 

Hospital 
Stay, 

in D a y s 
Course 

Fever Urethritis juncti
vitis 

thritis taneous 
Lesions 

in D a y s 

1. W. R. 
22 

2. D . C. 

+ + + + + 41 0 74 Recovered 1. W. R. 
22 

2. D . C. + + + + + ? 1 108 Recovered 
21 Wife only 

3 . F. J. + + + + + 7 0 194 Recovered. 
22 Residual 

hammertoe 
4. E. P. 1st 1 Episode 

32 + + + + + 7 0 67 Recovered 
2nd Episode 

± + + + + 8 1 79 Recovered 
5. K. L. . + + + + + ? 0 119 Recovered 

31 Wife only 
6. L. K. 

28 
7. H. D . 

+ + + + ± 9 0 85 Recovered 6. L. K. 
28 

7. H. D . + + 0 + + 5 0 62 Recovered 
35 

8. R. P. + + + + + ? 0 94 Recovered 
41 Wife only 

9. W. B. 
32 

10. E. N . 
29 

11. M . S . 

+ + + + + 16 1 62 Recovered 9. W. B. 
32 

10. E. N . 
29 

11. M . S . 

+ + + + + 15 1 44 Recovered 

9. W. B. 
32 

10. E. N . 
29 

11. M . S . + =fc + + + ? 0 57 Recovered 
32 Erythema 

urethral 
meatus 

Wife only 

12. R. M. =fc + 0 + + 12 0 3 Transferred to 
28 N a v y hospital 

13. H. W. + + + + + 7 0 308 Slow recovery. 
32 Wife only Residual stiff 

knee 
14. J. C. 

37 
15. H. S. 

29 
16. W. D . 

+ + + + + 14 3 120 Recovered 14. J. C. 
37 

15. H. S. 
29 

16. W. D . 

+ + + + + 21 0 72 Improved 

14. J. C. 
37 

15. H. S. 
29 

16. W. D . ± + + + + 2 0 56 Recovered 
30 

17. G. S. 
34 

18. H. R. W. 
23 

19. R. L. 
32 

20. D . N . 

± + + + db 28 6 83 Recovered 17. G. S. 
34 

18. H. R. W. 
23 

19. R. L. 
32 

20. D . N . 

± + + + + ? 0 51 Recovered 

17. G. S. 
34 

18. H. R. W. 
23 

19. R. L. 
32 

20. D . N . 

+ + + + + 14 0 84 Recovered 

17. G. S. 
34 

18. H. R. W. 
23 

19. R. L. 
32 

20. D . N . ± + + + + 10 3 57 Recovered. 
28 Hydronephrosis 

21. E. 0 . ± + ± + + ? 6 14 Improved 
39 Wife only 

22. P. N . + + + + + ? 2 31 Recovered 
30 Wife only 

23. A. H. + + + + + ? ? 51 Improved 
35 Wife only 

There was considerable variation, however, in the severity and duration of 
these manifestations. 

The fever was usually intermittent and low grade (100° to 101° F.), 
and in only one patient did it reach 103° F. The duration of fever in the 
hospital in 17 febrile patients varied from four to 113 days (median, 42 
days). Fever was seldom a primary complaint. Only transient mild fever 
was recorded in six patients. None had shaking chills. 

The initial symptom was urethritis in 61 per cent of the patients; this 
was soon followed by conjunctivitis and arthritis. Conjunctivitis was 
present at the onset in three and arthritis in six of the 23 patients. Eight 
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of the latter nine patients soon developed urethritis; in one (case 11 in table 
1), the only evidence of urethritis was erythema of the urethral meatus. 
Urethritis usually was accompanied by dysuria, urinary frequency and noc
turia. The urethral discharge varied from scant to copious, and was either 
mucoid or frankly purulent. Four patients had gross terminal hematuria. 
The urethritis persisted about one month in most cases (range, three to 
165 days). 

Genitourinary abnormalities were not confined to urethritis. There 
was evidence of prostatitis in several patients. In one patient (case 18, table 
1), cystoscopic examination revealed acute cystitis with reduced bladder 
capacity. This subsided within a month. Intravenous pyelography in 
this and one other patient (case 20 in table 1) revealed bilateral hydro
nephrosis with dilated kidney pelves and ureters. In the former patient the 
hydronephrosis disappeared completely within six weeks. 

Ocular involvement in the main was restricted to a mild or moderate 
conjunctivitis, usually bilateral. There was injection of the palpebral and 
bulbar conjunctivae with a purulent discharge. The conjunctivitis was 
minimal or absent in three patients. In most there was a tendency for it 
to wax and wane, with complete disappearance after an average course of 
75 days (range, seven to 775 days). Four patients had more than one 
episode of conjunctivitis. More serious ocular lesions occurred in five 
cases. Three developed marginal corneal ulcers, which healed promptly 
with little or no residual scar. Two patients had iridocyclitis. This was 
benign in one, but the other patient had six attacks, eventually leading to the 
formation of several posterior synechiae. 

Objective arthritis was present in every patient; it was the principal 
cause for hospitalization and led to prolonged disability. The joints most 
commonly involved, in order of decreasing frequency, were the knees, ankles, 
wrists, shoulders, spine and hips. The joints of the hands, feet and digits 
were less commonly involved. The elbows, temporomandibular, sterno
clavicular and sacroiliac joints were seldom affected. Although fleeting 
arthralgia was often the only manifestation of involvement in some joints, 
in every case before the disease subsided, several joints became tender, stiff 
and swollen. Often the joints were hot and red. Tenosynovitis was ob
served in only three patients. Sweating about the inflamed joint was fre
quent. Considerable joint effusion was common in the knees. The swelling 
of the other joints, however, appeared to be due to enlargement of the peri
articular tissues. The arthritis usually progressed in a migratory fashion 
and its distribution was often asymmetrical. Although the pain and ob
jective changes might last only a few days in some joints, in the more 
severely involved joints the arthritis usually persisted for several months, 
with exacerbations and remissions. As shown in table 1, the hospital stay 
of the 22 patients whose treatment was completed at the Minneapolis Vet* 
erans Hospital ranged from 14 to 308 days (mean, 90 days). 
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Muscular atrophy adjacent to severely involved joints was common; the 
muscles of the thighs and calves often became weak and thin as a result of 
disuse. Residual deformity of the joints, however, was rare. One patient 
(case 3 in table 1) was left with a hammertoe deformity, and several com
plained of intermittent stiffness and swelling of involved joints during con
valescence. Residual limitation of motion was usually minimal and crepita
tion absent. 

Mucocutaneous lesions were present in all of the patients (table 1). In
volvement of the genitalia was most frequent. The most prevalent lesion 
was a small, erythematous papule, often surmounted by a vesicle. After 
rupture of the vesicle the ulcerated papule was covered by a purulent crust 
or a cornified layer. Several such papules were found upon the prepuce 
and/or the glans penis in 18 of the 23 patients. The corona and shaft of 
the penis were less often involved. Occasionally erosion of the urethral 
meatus was present. An erythematous, weeping, eczematoid eruption of 
the scrotum and groin was seen in four patients. Pruritus was seldom 
noted. 

The next most frequent eruptive lesions were found in the oral cavity. 
These began as vesicles surrounded by a zone of erythema. The vesicles 
soon ruptured, leaving small ulcers having an erythematous areola and often 
coated with a thin, gray-white membrane. They were found upon the palate 
or buccal mucosa of 48 per cent of the patients. Five patients had similar 
lesions upon the tongue; loss of the papillae often gave the tongue a "relief 
map" appearance. These lesions were often painless. 

Involvement of the nails was frequent; five patients showed changes 
in fingernails and five in toenails. In some this amounted only to distal 
splitting of the nails into several opaque layers. Two patients also had 
hemorrhages under the nails. In others the nails were converted into thick, 
horny appendages which eventually separated from the nail bed and were 
shed in their entirety. 

Five patients developed dermal lesions morphologically indistinguishable 
from those of keratoderma blennorrhagica. The eruption in these patients 
involved the genitalia, groins, perineum, buttocks, extensor surface of legs, 
knees, elbows, soles of the feet, axillae and scalp. The earliest lesion was a 
vesiculated red papule. This was soon covered by a flat, cornified crust 
which often became thick and horny. After several weeks the papules 
slowly faded away and the crusts were shed. The nails usually were in
volved. The exfoliation of the epidermis of the fingers and toes and the 
changes in the nails had a striking resemblance to certain epidermal mycoses. 
The dermal and nail changes also simulated those seen in chronic psoriasis. 

Other less frequent symptoms and signs were also observed: (1) Anor
exia and weight loss of more than 10 pounds were noted by six patients. 
(2) Nausea and vomiting rarely occurred. (3) Diarrhea was noted by 
only five patients. In none of the patients was the bowel disturbance char-
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acteristic of bacillary dysentery. The diarrhea occurred only during the 
early course of the disease; in three the stools contained no pus, mucus or 
blood, and the diarrhea subsided within a few days. One patient had two 
brief episodes of diarrhea with bloody stools early in his illness. (4) Res
piratory symptoms were infrequent. There were three patients who had a 
cough; one of these had pleuritic chest pain and two had audible moist rales. 
(5) Functional systolic cardiac murmurs were detected in five patients. (6) 
Lymphadenopathy was notable in four instances, with the most marked 
enlargement occurring in the cervical and inguinal regions. (7) The liver 
was palpable in two patients. Splenomegaly was not noted in any. (8) 
External otitis and intercostal neuritis were unusual complications occurring 
in single patients. 

Certain epidemiologic data strongly suggest that this may be a venereal 
disease with the urethra as the portal of entry. Fourteen patients admitted 
a recent extramarital sexual exposure prior to the onset of their disease. 
One patient (case 4 in table 1) was observed during two episodes of Reiter's 
syndrome, the second episode beginning six months after cessation of the 
first. In each instance this patient admitted extramarital sexual exposure 
to the same female about one week prior to the onset of his disease. The 
girl was examined and was found to be free of gonococci by smears and 
cultures. It is also interesting that in only one instance was a patient aware 
of the presence of any genitourinary disease in his sexual partner. The 
time interval between the last sexual exposure and the onset of symptoms 
was known in 15 patients and varied from two to 41 days (median, 13.5 
days). As mentioned earlier, the first symptom was urethritis in 14 of the 
23 patients. 

There were a few observations which cast some doubt upon the venereal 
theory. Eight patients denied recent sexual exposure to any persons other 
than their wives. Analysis of this portion of the problem was at times 
obscured by a history of exposure to more than one partner. The fact that 
the initial symptom was not urethritis in nine patients has already been men
tioned. Eight of these patients, however, soon developed frank urethritis. 

The prolonged course of the disease has already been commented upon. 
Arthritis proved to be the most persistent manifestation in most cases. 
There also was a tendency for relapses or re-infection to occur, not only with 
arthritis but also with urethritis and conjunctivitis or iritis. As shown in 
table 1, nine of our patients gave detailed accounts of previous illnesses 
which undoubtedly were due to Reiter's syndrome. They had suffered from 
one to six such episodes prior to the illness leading to their present hospitali
zation. Previous diagnoses had included Reiter's syndrome, gonococcic 
arthritis (not proved bacteriologically), Stevens-Johnson syndrome, rheuma
toid arthritis and rheumatic fever. The time interval between attacks 
varied from one month to four years. As previously mentioned, in one in
stance (case 4 in table 1) two attacks of Reiter's syndrome occurred with a 
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six months' interval; each followed shortly after sexual exposure to the 
same female. We have recently seen a patient (case 22 in table 1) whose 
Reiter's syndrome began in 1943 while he was with the U. S. Navy at Oran, 
North Africa. His first symptom was diarrhea without melena. The diar
rhea lasted 45 days and was attributed to amebiasis by his physician; the 
patient denied recent sexual exposure. He has had three attacks of arthritis 
in eight years (1943, 1946 and 1951). 

The results of pertinent laboratory tests are presented in table 2. Where 
several determinations of the common hematologic data were available, only 
the admission values are given. The admission hemoglobin value was less 
than 13 gm. per 100 c.c. in nine patients. The anemia was never severe and 
usually normocytic and normochromic or slightly hypochromic. A leuko
cytosis over 10,000/cu. mm. was present in all but five patients; the increase 
was predominantly in neutrophils. Four patients had an early, mild eosino-
philia, and eight patients had more than 5 per cent eosinophils in their 
peripheral blood at some time during their illness. The erythrocyte sedi
mentation rate was increased at some time in every patient, and appeared 
to be correlated with the activity of the arthritis. 

Urinalysis disclosed moderate albuminuria in nine patients; pyuria was 
present in all but one. Significant hematuria was found in three. In two 
instances the hematuria could be attributed only to urethritis and prostatitis. 
A third patient with hematuria had, in addition, cystitis and bilateral hydro
nephrosis, plus hydroureter (case 18 in tables 1 and 2) . Another patient 
(case 20 in tables 1 and 2) had bilateral hydronephrosis, yet his urinary 
sediment contained only a few leukocytes. 

The pertinent bacteriologic and serologic data also are given in table 2. 
Twelve of the patients had blood cultures and they were sterile. The 
urethral and/or prostatic exudate was examined for gonococci by smear and 
culture in all but two instances. In only one patient (case 10 in tables 1 and 
2) were gonococci recovered. In 1947 this patient had had typical Reiter's 
syndrome which was not gonococcal. In 1949, 15 days after extramarital 
sexual exposure, he developed arthritis followed by urethritis and conjunc
tivitis. The urethral exudate contained Neisseria gonorrhoeae. After one 
intramuscular injection of 400,000 units of penicillin, gonococci could no 
longer be recovered. Despite further penicillin for 13 days, he had a pro
tracted illness typical of Reiter's syndrome, including papulovesicular lesions 
on the palate and glans penis as well as subungual hemorrhages and exten
sive thickening of several toenails. 

Urethral or prostatic exudate was examined by culture for pleuropneu-
monia-like organisms in eight patients, and in only one (case 21 in table 2) 
were such organisms found (figure 1).* Joint fluid was studied for gono
cocci in seven patients without success, and in two, cultures for pleuropneu-
monia-like organisms also failed to show growth. Smears and cultures of 

* The culture medium was veal infusion agar plus 50 per cent horse serum. 
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conjunctival exudate in five cases yielded only staphylococci and diphtheroids. 
Cultures of skin lesions in three patients showed no pathogens. Feces cul
tures in the five patients with transient diarrhea failed to reveal Shigella or 
other pathogens. 

TABLE II 

Laboratory Data in 23 Patients Having Reiter's Syndrome 

Culture 

Patient Hgb 
gm.% 

WBC 
Diff. 

% Pmn./ 
% Lymph. 

ESR 
mm./ 
1 hr. 

Urine 
G.C.* 
Comp. 
Fix. 

Urethra Joint 
X-Rays 
of Joints 

Hgb 
gm.% 

WBC 
Diff. 

% Pmn./ 
% Lymph. 

ESR 
mm./ 
1 hr. 

Urine 
G.C.* 
Comp. 
Fix. 

G.C.f P.L4 G.C.t P.L4 

1. W. R. 11.5 13,700 86 ManyWBC 0x1 0x3 0x1 Osteoporosis 
2. D. C. 12.0 11,300 82/18 100 FewWBC 0x2 0x4 0x2 0x1 0x1 Normal 
3. F. J. 11.0 14.000 85/12 100 ManyWBC 

3+Alb . 
0x2 

+ x l 
0x4 

0x1 0x1 Periostitis. 
Osteoporosis 

4. E. P. 1st Episode 
13.6 10,050 72/23 50 ManyWBC 

1 + Alb. 
0x1 

+x2 
0x3 

0x2 0x2 Slight 
osteoporosis 

2nd Episode 
14.9 5,500 55/37 

7% Eosin. 
50 ManyWBC 0x4 Normal 55/37 

7% Eosin. 1 + Alb. 
5. K. L. 13.8 10,700 31 ManyWBC 

Tr. Alb. 
0x2 0x4 Osteoporosis 

6. L. K. 14.0 12.000 29 ManyWBC 0x3 0x1 Normal 
7. H. D. 13.5 10,700 70 ManyWBC 

RBC 
1 + Alb. 

+x l 
0x2 

0x2 Osteoporosis 

8. R. P. 11.5 10,900 80/18 106 Few WBC 
1 + Alb. 

0x4 0x1 0x1 0x1 Periostitis. 
Osteoporosis 

9. W. B. 12.7 12.450 81/18 108 Few WBC 0x4 0x4 0x1 0x1 Osteoporosis 
10. E. N. 17.3 11,100 4 ManyWBC 0x3 + x l 

0x6 
0x2 Slight 

osteoporosis 
11. M. S. 14.4 12,700 81/16 75 Few WBC 

1 + Alb. 
Few WBC 

0x3 0x1 0x1 Normal 

12. R. M. 14.4 12,200 83/15 37 

Few WBC 
1 + Alb. 

Few WBC 0x1 0x3 Normal 
ManyWBC 

2 +Alb . 
13. H. \V. 12.7 17.150 73/22 86 ManyWBC Ox I 0x1 0x1 Old 

osteochondri
tis, periostitis, 
osteoporosis 

14. J. C. 15.1 12,450 79/20 47 ManyWBC 0x1 0x2 Normal 
15. H. S. 11.3 11,150 68/26 

6% Eosin. 
118 Few WBC Ox I 0x2 Osteoporosis 

16. W. D. 13.5 14.400 75/23 67 Few WBC 0x6 0x1 Periostitis, 
osteoporosis 

17. G. S. 14.3 11,200 64/32 50 ManyWBC 0x2 0x2 Osteitis 
18. H. R.W. 17.0 5,900 32 Gross RBC 

ManyWBC 
4 + A l b . 

Normal 

19. R. L. 13.3 11.300 79/11 68 ManyWBC 
2+Alb . 

0x1 0x3 Slight 
osteoporosis 

20. D. N. 12.2 9,750 66/26 72 Few WBC 0x2 0x2 Normal 
21. E. O. 12.9 7,950 60/30 

4% Eosin. 
25 Few WBC 0x1 0x1 +x l Osteoporosis 

22. P. N. 15.6 7,150 75/20 26 0 0x1 0x2 0x1 Eburnation 
23. A. H. 15.1 13.350 61/34 

5% Eosin. 
47 ManyWBC 0x1 0x3 0x1 Normal 

*G.C. Comp. Fix. = Gonococcus complement fixation. Result and no. of examinations. 
t G.C. = Gonococcus, smear and culture. Result and no. of examinations. 
X P.L. = Pleuropneumonia-like organisms, culture. Result and no. of examinations. 

Serologic tests for syphilis were negative in every patient. The gono
coccus complement fixation test was performed in all but two patients. The 
latter was consistently negative in 19 patients, including the sole patient 
(case 10 in table 2) from whose urethra gonococci were recovered. As 
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shown in table 2, three patients (cases 3, 4 and 7) had transiently positive 
gonococcus complement fixation. In none did the positive test persist. 
Shigella agglutinin titers were not determined. 

Electrocardiograms were taken in 20 patients and were normal in 14. 
Transient abnormalities found in the tracings of the remainder consisted of 
T wave abnormalities in four, ST segment displacement in two, ventricular 
premature contractions in two, and prolonged PR interval or widened QRS 
complexes in one patient each. 

FIG. 1. Colony of pleuropneumonia-like organisms on veal infusion agar containing 
50 per cent horse serum; the organism was recovered from the urethral exudate of a pa
tient with Reiter's syndrome (case 21 in tables 1 and 2). 

A battery of liver function tests was performed in six patients and re
vealed only abnormal cephalin cholesterol flocculation in three. Renal func
tion studies were normal in five patients, except for delayed excretion of 
phenolsulfonphthalein dye in two. The blood uric acid concentration was 
tested and found normal in six patients. Spinal fluid examination in a 
patient having involvement of upper thoracic vertebral articulations revealed 
no pleocytosis but the protein concentration was 92 mg. per 100 ml. 
Biopsies of hyperkeratotic skin lesions in six cases were interpreted by com-
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petent pathologists as indistinguishable from keratoderma blennorrhagica. 
Although three patients had a cough, only one had pulmonary lesions 

demonstrable by roentgenogram; the latter had transient peribronchial in
filtrate in the right lower lobe consistent with bronchopneumonia. Cardiac 
enlargement was not observed in any patient. As indicated in table 2, 
roentgenograms of the joints revealed no abnormalities other than soft tissue 
swelling in eight patients. Osteoporosis of variable degree was observed in 
14. Periostitis occurred in four, usually adjacent to joints actively in
flamed. Destructive changes were found in the joints of only two patients. 
In one of the latter (case 17) there was cartilage destruction in two meta
tarsophalangeal joints. The patient was left with a hallux valgus upon 
recovery. Another patient (case 13 in table 2) had osteochondritis of the 
right knee prior to the development of Reiter's syndrome; several loose 
particles of cartilage had been removed surgically. During the course of 

TABLE III 

Results of Therapy in 23 Patients Having Reiter's Syndrome 

Drug Dose Duration No. of 
Patients Results 

Sulfadiazine 
Penicillin 

Streptomycin 

Aureomycin 
Chloramphenicol 
Cortisone 

ACTH* 

6 gm. oral/day 
300,000-6,000,000 

units I.M./day 
1-3 gm. I.M./day 

2 gm. oral/day 
2 gm. oral/day 
75 mg. I.M. or 25-

300 mg. oral/day 
80 mg. I.M./day 

7-21 days 
2-31 days 

7-16 days 

6-14 days 
14-16 days 
7-60 days 

4, 15and[21 days 

8 
18 

6 

8 
2 
3 

3 

No benefit 
No benefit 

Slight improvement 
in J 

No benefit 
No benefit 
Temporary improve

ment in all 
Temporary improve

ment in J 

* Pituitary adrenocorticotropic hormone, Armour & Co., Chicago, 111. 

the Reiter's syndrome this knee became severely inflamed, as was the inter-
phalangeal joint of the left thumb, injured shortly before by a blow with a 
hammer. Roentgenograms of the knee and thumb revealed periarticular 
cystic degeneration of the bone along with some cartilage destruction. The 
thumb returned to normal upon convalescence, but the destructive changes 
in the knee remained. It was not certain that the Reiter's disease had in
creased the amount of damage already present. 

The results with various therapeutic agents have been summarized in 
table 3. No benefit was observed with sulfadiazine, penicillin, aureomycin 
or chloramphenicol in doses adequate for the treatment of susceptible in
fections. There was no significant change in fever, arthritis or mucocu
taneous lesions. The use of streptomycin (1 to 3 gm. intramuscularly 
daily) for seven to 16 days, however, was followed by a significant decrease 
in fever, joint pain and inflammation in four out of six patients. The im-
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provement was never dramatic, and two patients failed to improve in any 
way. 

Recently a few patients have been treated with hormones. Three pa
tients, given 75 to 300 mg. of cortisone daily for seven to 60 days, experi
enced a temporary incomplete remission of fever and arthritis during therapy. 
When the cortisone was discontinued, however, the patients returned to their 
pretreatment condition. Pituitary adrenocorticotropic hormone (ACTH) 
was given to three patients in a dose of 20 mg. intramuscularly four times 
daily for four to 21 days. A moderate decline in fever and arthritis was 
noted in one patient, but relapse occurred as soon as treatment was stopped. 
The other two patients obtained little relief. 

Several other agents were used without success. These included Ma-
pharsen, colchicine, triple typhoid vaccine and hyperthermia in a fever 
cabinet. Symptomatic improvement of the arthritis was achieved through 
the use of bed-rest, salicylates and physiotherapy. No attempt was made 
to treat the urethritis locally. When conjunctivitis was severe or iritis was 
present, the eyes were treated with rest, mydriatics and mild antiseptics. 
Oral mucosal lesions seldom required any local therapy. Moist skin lesions 
seemed to dry and heal more quickly with frequent applications of Vioform 
powder. A high-caloric, balanced diet and intensive physiotherapy were 
regarded as essential in the treatment. All the patients recovered with little 
residual damage to their joints or other structures, but convalescence was 
usually slow and relapses were frequent. To illustrate the course of the 
disease in its severest form the following case report is given. 

CASE REPORT 

F. J., a 22 year old white unmarried farmer, was admitted to the Minneapolis 
Veterans Hospital June 22, 1947. Late in April he had developed a purulent urethral 
discharge one week after sexual intercourse. His local physician found no gonococci 
upon smear of the exudate, and penicillin did not alleviate the urethritis. About 
May 10 the conjunctiva of the right eye became inflamed, and two days later his 
right ankle became red, swollen and painful. He was immediately hospitalized else
where and given sulfadiazine. The left ankle, knees, hips, neck, fingers and shoulders 
soon were involved. There was no diarrhea at any time. After three weeks peni
cillin was given and fluid was aspirated from the knees. The patient had daily fever 
and his arthritis continued unabated. He lost 50 pounds in weight. He was there
fore transferred to the Minneapolis Veterans Hospital. 

Physical examination revealed a slender, seriously ill young man with a tem
perature of 100.4° F. The eyes were normal but both external auditory canals were 
injected. The mouth was normal. The cervical spine could not be moved without 
pain. Somewhat tender lymph nodes were palpable in the posterior cervical region, 
both axillae and groins. There were musical rales throughout both lungs. The 
heart was normal. The liver was palpable but the spleen was not. An erythematous, 
ulcerative, vesicular eruption was noted on the glans penis and prepuce. A small 
amount of pus could be expressed from the urethra. The prostate was boggy and 
tender. Both shoulders, the right sternoclavicular joint and interphalangeal joints 
of the left hand were tender and swollen. Both hips were stiff and painful. The 
knees were swollen; the right knee was fluctuant. The ankles were swollen and 
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stiff. The thigh muscles were very atrophic. The wrists were swollen and showed 
evidence of tenosynovitis. Most of his physicians at this time thought that he had 
gonorrheal arthritis. 

Initial laboratory studies included the following: Urinalysis showed many leuko
cytes and occasional erythrocytes. His hemoglobin was 11.8 gm.; erythrocytes, 
4,020,000, and leukocytes, 6,700 per cubic millimeter, with a differential count of 68 
per cent neutrophils, 30 per cent lymphocytes and 2 per cent eosinophils, and sedi
mentation rate 112 mm. in one hour. Stained smears and/or cultures of the blood, 
feces, joint fluid, skin lesions and urethral exudate revealed no pathogens (including 
gonococci and Shigella). The gonococcus complement fixation test was negative 

FIG. 2. Keratoderma of the skin of the feet of a patient with severe Reiter's syndrome. 
Patient F. J. (case 3 in tables 1 and 2) on July 17, 1947. 

with six out of seven sera examined during the next four months. At the height of 
his disease (August 25, 1947), his serum calcium was 11.3 mg. per 100 c.c; phos
phorus, 5.9 mg. per 100 c.c, and alkaline phosphatase, 47 King-Armstrong units. 

The chest roentgenogram was negative; films of the joints revealed soft tissue 
swelling. Some of the fingers and the right ankle showed periosteal elevation and 
proliferation. The ankles also showed considerable osteoporosis, with some cystic 
changes under the articular surfaces. There was no evidence of cartilage destruction 
in any joint. An intravenous pyelogram was normal. Electrocardiograms revealed 
nonspecific T wave changes and a transient first degree atrioventricular heart block. 

The patient was put to bed and given a soft diet. Salicylates were given but 
he continued to have severe joint pain and a spiking fever up to 102° F. On July 3 
vesicular, erythematous lesions appeared in the oral mucosa. Aspiration of the right 
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knee yielded clear yellow fluid containing a few neutrophilic leukocytes and no 
gonococci. Beginning on July 9, many papulovesicular lesions appeared on the skin 
of the extensor surfaces of the ankles, lower legs and wrists (figure 2) . The lesions 
had an erythematous base and were 2 to 3 mm. in diameter. A biopsy revealed 
changes characteristic of keratoderma blennorrhagica. Penicillin was given in doses 
of 100,000 units intramuscularly every three hours for six days, without improve
ment. Cultures of prostatic exudate, joint fluid and skin lesions failed to yield 
gonococci. The diagnosis of Reiter's syndrome was eventually accepted by all con
sultants. Physiotherapy was given as tolerated. The joints slowly improved with 
hot packs, massage and whirlpool baths. In the course of one month the skin lesions 
became brown in color and markedly keratinized (figure 3). Keratinization became 
so extensive under the fingernails and toenails that they were shed. His balanitis, 
pyuria and fever continued. 

FIG. 3. Keratoderma of the hands and legs of patient F. J. on September 30, 1947. 

Beginning on September 27, streptomycin was given in doses of 0.4 gm. intra
muscularly every six hours for 10 days. The pyuria diminished and his fever slowly 
declined. About November 1 he began to gain weight, his arthritis subsided and the 
keratotic lesions were shed. All mucosal and skin lesions disappeared completely. 
His anemia was corrected by five 500 ml. whole blood transfusions. By November 
22 he was able to sit in a chair, and two weeks later he began to walk. When dis
charged January 6, 1948, he was afebrile and free of pain and had gained 20 pounds 
in weight (figure 4 ) . 

He was again hospitalized October 27, 1948, for surgical correction of a ham
mertoe. This was the only residual remaining as a result of his Reiter's syndrome. 
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FIG. 4. Marked improvement in keratoderma and arthritis of patient F. J. (February 2, 
1948), nine months after onset of Reiter's syndrome. 

A successful arthrodesis was carried out. There has been no recurrence of symptoms 
to date. 

D I S C U S S I O N 

Although there is no doubt that others had earlier described similar cases, 
chiefly following bacillary dysentery, the first detailed description of the syn
drome manifested by our patients was that of Reiter in 1916.1 His patient, 
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a German soldier, developed pain in the legs, urethritis, conjunctivitis and 
polyarthritis but no diarrhea. Gonococci were not found in the urethral 
discharge, but two months after the onset a venous blood culture revealed 
spirochetes which he called Spirochaeta jorans. Reiter called the disease 
"spirochaetosis arthritica." Subsequent studies have failed to confirm the 
relationship to spirochetes.3 The number of patients with this clinical syn
drome, however, has become quite large. The literature was thoroughly 
reviewed by Vallee 2 in 1946 and by Paronen3 in 1948. 

The complete triad of urethritis, conjunctivitis and arthritis has not been 
present in many of the patients reported elsewhere as instances of Reiter's 
syndrome. It is indeed probable that all these symptoms need not be present 
in every case. However, we have chosen to report here only those patients 
with either the complete triad or arthritis and typical mucocutaneous lesions 
in the absence of urethritis or conjunctivitis since the etiologic agent is 
unknown. 

It is to be noted in table 1 that urethritis or conjunctivitis was minimal 
or absent in a few of our patients but arthritis was always rather severe. 
The exclusive occurrence in males in our series is not surprising, since the 
patients were all seen in a veterans hospital. Few cases, however, have 
been reported in females.3 Practically all authors agree that Reiter's disease 
is almost exclusively a disease of young adult males, many of whom were 
veterans of the Armed Forces engaged in the two recent World Wars.4 

Since prolonged low grade fever is the rule, an infectious agent may well 
be the cause. The frequent occurrence of urethritis as the initial symptom 
suggests that the urethra is the portal of entry in the male. The unknown 
etiologic agent or its products must be widely disseminated throughout the 
body in view of the widespread lesions. Since purulent lesions are rarely 
seen in the eyes and joints, it is unlikely that a pyogenic organism, such as 
the gonococcus, is involved. 

The arthritis, though severe and prolonged, is almost always completely 
reversible. The latter suggests a toxic or allergic genesis. There is no 
notable tendency for cartilage destruction such as occurs in pyogenic arthritis. 

Vesicular and papular lesions in the skin and mucous membranes (table 
1) have been so common in our series as to aid in the diagnosis of doubtful 
cases. Reiter's syndrome should be strongly suspected in any young adult 
male having acute arthritis of the large joints associated with dermal and 
mucosal eruptions of the types described, even though conjunctivitis and/or 
urethritis may be minimal or absent. The vesicular appearance of the erup
tion has often suggested the possibility of a herpetic viral infection. In
oculation of vesicular fluid into the scarified cornea of the rabbit, however, 
has failed to produce herpes simplex lesions. The later stages of some 
dermal lesions are often indistinguishable from those of keratoderma blen-
norrhagica. The latter condition has been thought to be produced solely 
by the gonococcus. There can be no doubt, however, that these hyper-
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keratotic papules do occur in patients having Reiter's syndrome with no 
evidence of gonococcal infection.5 

Reiter's syndrome with vesicular mucosal lesions, subungual hemorrhages 
and splitting of the toenails into several opaque layers was observed in a 
patient (case 10 in tables 1 and 2) recently treated successfully with peni
cillin for acute gonococcal urethritis. This suggested to us that the term 
"keratoderma blennorrhagica" might be, in a sense, a misnomer. In reality 
the latter might be due not to the gonococcus but to the unknown agent 
causing Reiter's syndrome. If the latter is a venereal infection, it is con
ceivable that some patients might contract a gonococcal infection simul
taneously, thus confusing the clinical picture. 

"Gonococci" have been isolated by smear from keratotic skin lesions of 
patients having gonorrheal urethritis, but it is doubtful whether gonococci 
have ever been cultured from these skin lesions. Keefer6 has cited evidence 
that horses repeatedly injected with sterile filtrates of cultures of gonococci 
may develop keratotic skin eruptions. It seems probable, therefore, that 
keratoderma is not a manifestation of any one specific infection. 

In a recent monograph Paronen 3 has reported a wartime epidemic of 
Reiter's syndrome in 344 residents of Finland occurring after an epidemic 
of bacillary dysentery. He found that 96.4 per cent of his patients had had 
a recent attack of Flexner Shigella dysentery. Only 23.9 per cent of his 
patients had urethritis as their first symptom. Paronen concluded that 
Reiter's syndrome occurred only after dysenteric infection. Agglutinins 
for Flexner A + D + WX bacillus were found in a titer of 1:80 or over in 
61 of 132 patients. Stool cultures were performed in 209 patients and in 
only five patients was he able to recover Flexner's bacillus during the attack 
of Reiter's syndrome. Stool specimens were examined in only a few cases 
during the dysentery preceding the attack of Reiter's syndrome. Further
more, he estimated that only 0.2 per cent of those having bacillary dysentery 
subsequently developed Reiter's syndrome. 

In the series reported here, only five of the 23 patients had diarrhea. 
Cultures of the feces of these patients revealed no pathogens. We have 
come to the conclusion that Reiter's syndrome either is not a specific entity 
or else has no causal relationship to bacillary dysentery. In the light of 
numerous reports 3 of Reiter's syndrome following shigellosis, it would seem 
possible that the syndrome may have diverse etiologies. There is such 
marked similarity in the symptoms and signs from patient to patient, how
ever, that one is strongly tempted to call it a specific entity due to a single 
cause. 

It is clear that this syndrome is not a variant of rheumatic fever or of 
rheumatoid arthritis, though the latter occasionally may be difficult to dif
ferentiate. The eruptive lesions, urethritis and rarity of joint deformity are 
all unlike rheumatoid arthritis. Furthermore, the arthritis in Reiter's syn-
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drome is often asymmetrical and usually does not include the interphalangeal 
joints. Endocarditis never occurs. 

The suspicion that this is often a venereal disease is strong, since 14 of 
our 23 patients admitted recent extramarital sexual exposure. The lack 
of symptoms in the female partners and the infrequent occurrence of Reiter's 
syndrome in women are unexplained. The long incubation period, the lack 
of gonococci in the urethra or joint fluid and the benign course of the 
arthritis all serve to differentiate the syndrome from gonococcal arthritis. 
The lack of consistently positive gonococcus complement fixation tests in 
our patients and those of others 3 has been an aid in this regard. Neverthe
less, the prolonged course of the arthritis is not unlike that of patients having 
nonsuppurative gonococcal arthritis. The latter patients can be differen
tiated only on clinical and serologic grounds, since gonococci cannot be 
cultured from the joints. Toxic or allergic factors may play a role both in 
Reiter's syndrome and in nonsuppurative gonococcal arthritis. 

Reiter's syndrome may be difficult to distinguish from some forms of 
erythema multiforme, particularly Stevens-Johnson syndrome (erythema 
multiforme exudativum) and Behcet's syndrome (relapsing iritis with ulcers 
of the mouth and genitals).7'8 In both of the latter syndromes there may 
be arthritis with ocular, genital, oral and skin lesions. There are commonly 
vesicular and bullous skin lesions along with lesions typical of erythema 
multiforme. Loss of vision is much more frequent than in Reiter's syn
drome, and arthritis is usually absent or only mild. The skin lesions of 
erythema multiforme are usually sufficiently characteristic to permit ready 
separation from those of Reiter's syndrome. The etiology is unknown. 

Finally, one must consider the possible role of pleuropneumonia-like 
organisms. Dienes 9'10 and others 11-14 have recovered these organisms from 
the urethra and joint fluid of several patients having Reiter's syndrome. 
These organisms also have been isolated from the urethra of men having 
nongonococcal or abacterial urethritis. Urethral cultures of only one of 
eight patients we studied were positive (table 2) . The role of these organ
isms remains in doubt. 

Reiter's syndrome has been treated by most of the available antibacterial 
agents. As shown in table 3, the only antibiotic producing significant im
provement in our patients was streptomycin. Since the degree of improve
ment was seldom striking, and because of the known toxicity of this drug, 
it is doubtful whether its use is justified except in the most severely ill 
patients. Warthin 12 had a somewhat more enthusiastic opinion regarding 
streptomycin, but he treated only four patients and in some of these the 
reported benefit seems doubtful. There have been a few recent optimistic 
reports regarding adrenocorticotropic hormone (ACTH) and cortisone.19'20 

We have used each of these drugs in three patients but have noted only 
temporary suppression of the fever and arthritis. The most useful thera
peutic measures have been rest, high-caloric diet, salicylates and physio
therapy. 
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SUMMARY AND CONCLUSIONS 

1. Twenty-three young adult males with Reiter's syndrome have been 
studied. The frequent involvement of the skin and mucous membranes has 
been emphasized. The skin lesions may mimic entirely those of keratoderma 
blennorrhagica. The arthritis was prolonged in duration but rarely pro
duced permanent deformity. 

2. Evidence has been presented which suggests that the disease may be 
due to a venereal infection, with the urethra as the portal of entry. 

3. Bacteriologic and serologic studies demonstrated active gonococcal 
infection in only one of the 23 cases. Pleuropneumonia-like organisms were 
isolated from the urethral exudate in only one of eight patients examined. 
Fecal cultures in five patients with diarrhea failed to show Shigella or other 
bacterial pathogens. The etiology remains in doubt. 

4. The most effective therapeutic measures were rest, high-caloric diets, 
salicylates for pain and intensive physiotherapy. Streptomycin seemed to 
produce slight improvement in four of six patients. Cortisone and pituitary 
adrenocorticotropin (ACTH) caused a temporary decrease in the fever and 
arthritis of a few patients. 
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