
The relation between nongranulomatous 
uveitis and arthritis 
Thomas E. Van Xetre, Jr., M.D., Webster H. Brown, M.D., 
David L. Knox, M.D., and .I. Edward Maumenee, M.D., 
Baltinaore. Nd. 

Arthritis occ~rrcd in $0 (30 per cent) of 67 patients with nongranzLlom,atozLs uvcitis, 
but in only 8 (3 per cent) of 877 patients with other uveal lesions. It was more corn.- 
mon in patients wth recurrent, acute rather than persistent, chronic nongranlrlomatous 
,ctvcitis. The arthritis had ciistincticc features. It was usually an asymmetrical, non. 
ankylosing, p?riphraral polyarthritis involving the Lowe Px:trcmities more frequently 
than the upper OMS. In addition, arkylosing spondylitis was present in almost all, 
malt but in no ftm#alc arthritis patients. Rheumatoirl factor could not bc drmon- 
strated in the scra of these patic>nts. The data suggest a relation brtwccn non- 
grandomatous urcitis and a distindilc typp of nrthCtiT. 

T he uveal tract consists of iris, diary body, and choroid and is the vas- 
cular part of t,he eye. Inflammation in this area (uveitis) is common, usually 
symptomatic, and produces lesions which in most instances can be visualized 
readily with the slit lamp microscope and ophthalmoscope. There are a large 
number of \\-ell-estal)lishrt pauses of ureitis which hare been reviewed clsr- 
wllerc.““, :3,i 

Determining the cause of a particular case of uveal tract disease is a diffi- 
cult t,ask which cannot always he rcsolvcd in satisfactory fashion. Direct hi- 
opsy and culture usually cannot bc clone. &lost agree that the patient should 

From the Division of Allergy and Infectious Disease, Department of Medicine, and the 
Department of Ophthalmology, The Johns Hopkins Hospital and Medical School. 

Supported in part 13~ the National Institute of Allergy and Infectious Diseases, U. S. 
Public Health Service (Training Grant 2-E-9), The Upjohn Company, and the Merck Sharp & 
Dohme Fellowship Grants in Allergy, the Consolidated Gift Fund for Pediatric Allergy 
Research of The Johns Hopkins Hospital, and United States Public Health Service (Grant 
NB-00043 I ‘Etiology and Treatment of Uveitis’ ‘) . 

Presented in part before the Twentieth Annual Meeting of the amrrican Academy of 
Allergy, San Francisco, California, on Feb. 10, 1964. 

Received for publication July 29, 1964. 

158 



be carefully examined to find out whrthcr he has one of the systemic diseases 
known to cause uveitis. Such a survey grncrally produces evitlcnce of several 
diseases known to CRUSC uvcal tract Icsions. It must also bc presumed that hc 
might have other diseases orc~rlookcd or untlrtt~ctablc. Some m&hod is needed 
to demonstrate the presence or abscncr of a causal relation between the ocular 
lesions presented by the patient ant1 each one of the ctiologic possibilities indi- 
cated by the survey. 

We havr attempt,ed to approach this problem by classifying the ocular 
lesions found in patients with uvcal tract disease into certain categories, some 
of which might be associated with evitlcncc of one particular disease with suf- 
ficient frequency to indicate a relation between the two. \I’c have then ex- 
amined these patients to dctcrmine whct,her they had cvidencc of a systemic 
disease. Close associations have been demonstrated between one particular 
uvcal lesion and histoplasmosis”” and bctwcen another and toxoplasmosis.“” 
The purpose of this communication is to call attention to a relation between 
still another ocular lesion, nolrg1~anulornatous uvcitis, ilntl a distinctive t,ypc of 
arthritis. 

Since the initial report by Krodic’ in 1818, there have been many reports of 
patients with uvcitis associated with arthritis.‘-“* z-18* “1-34, :ji, F3S’-‘1, 43 The ureitis 
generally has had the characteristics of nongranulonlato~~s uvcitis. The patient 
has complained of a painful, red eye with photophobia and blurred vision. Ex- 
amination has usually revcalcd in one or both ryes most or all of the signs of 
acute nongranulomatous iridocyclitis including ciliwry congestion, fine kerat,itic 
precipitates, aqueous chamber flare and cells, synechiac between iris and lens, 
and cells in the anterior vitreous. EJvidcnce of involvclmcnt of the posterior 
scgmc>nt of the rye has been common ant1 has usually consisted of edema of 
disc and posterior pole. Evidence of discrctcl notlulrs or scarring in the iris, 
choroid, and retina has not bun present in most instances and this type of 
uvcitis has, therefore, been termed nongr,anulomatous uvcitis. I:ltimatcly, sub- 
capsular cataract and dcgcnerative changes in the ma&a may occur. Obstruc- 
tion to outflow from the anterior chamber may produc*c glaucoma. 1)cposition 
of calcium in the cornea as band kcratopathy occurs commonly in children, 
but rarely in adults. 

The course of nongranulomatons uvcitis in adults with arthritis generally 
has been characterized, at least initially, by acute csacc‘rbations of a few 
weeks’ to a few months’ duration followed by complctc remissions for a period 
of months to years in which there is no evidence of active inflammation, but, 
during which such residua as syncchiae and cataract may remain cvi- 
dent 4, 11, 17, 18, 24, 25, 34 Much more rarely nongrannlomat~o~~s uvcitis in adults 
with arthritis has run a persistent chronic course from the beginning,‘l, Ii. IS 
In contrast, nongranulomatous uveitis found in children with arthritis has gcn- 
erally been from the onset a persistent chronic process with complete remis- 
sions occurring, if ever, only after a prolonged course.“. 9, II, pS3, 37, 40 

The arthritis found in patients with uveitis has been noted to have certain 
definite characteristics in most instances.l-*s, 21-31, 37, 30-41, 43 There has usually 
been asymmetrical, nonankylosing polyarthritis involving peripheral joints, es- 



Table I. A comparison of data on 67 patients with nongranulonzatous uveitis with 

Ocular uveal lesion 

Age in years 

Median 1 Range 

Nongranzllomatow uveitis 
1. Acute or recurrent acute 39 41 13-70 
2. Chronic in adults 19 39 16-75 
3. Chronic in children 9 8 5-21 
Total ii G 5-70 

Other lesions 
Clear vitreous : 

1. Disciform detachment of macula, discrete choroidal lesions 81 40 15-74 
2. No disciform detachment of macula, discrete choroidal lesions 4 32 16-65 
3. Serous disciform detachment of macula, no discrete choroidal 12 35 12-57 

lesions 
4. Hemorrhagic disciform detachment of macula, no discrete 14 46 33-74 

choroidal lesions 

Cloudy vitreous: 
5. Disciform detachment of macula, discrete choroidal lesions 10 
6. Disciform detachment of macula, no discrete choroidal lesions 4 
7. Focal exudative retinochoroidit,is 73 
8. Pars planitis 17 

Clear or cloudy vitreous: 
9. Anterior granulomatous uveitis 22 

10. Miscellaneous 40 
- 

Total 277 

*No. signifies number positive divided by number observed or tested. 

46 31-66 
46 14-68 
36 11-62 
28 11-63 

38 21-i5 
42 5-75 

39 5-75 

I Focal infection 

Nongranzllolnatow uveitis 
1. Acute or recurrent acute 
2. Chronic in adults 
3. Chronic in children 

Total 

Other lesions 
Clear vitreous: 

1. Disciform detachment of macula, discrete choroidal lesions 
2. No disciform detachment of macula, discrete choroidal lesions 
3. Serous disciform detachment of macula, no discrete 

ehoroidal lesions 
4. Hemorrhagic disciform detachment of macula, no discrete 

choroidal lesions 

Cloudy vitreous : 
5. Disciform detachment of macula, discrete choroidal lesions 
6. Disciform detachment of macula, no discrete choroidal lesions 
7. Focal exudative retinoehoroiditis 
8. Pars planitis 

Clear or cloudy vitreous: 
9. Anterior granulomatous uveitis 

10. Miscellaneous 

18/39 
Qj19 
5/Q 

32/67 

22/81 35 16/81 20 
l/4 25 O/4 0 
4/12 33 2/l:! 1; 

3/14 

5/10 
l/4 

30/73 
5j17 

7/22 
10/40 

46 15/39 38 
47 4/19 21 
55 O/Q 0 

48 19/67 Gi 

21 l/l4 

50 2/10 20 
25 l/4 25 
41 14/73 19 
29 l/17 6 

32 6/22 
25 6,'40 -- 

7 

27 
15 

Total 88/277 32 49/277 18 
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those on 277 patients with other ocular uveal lesions 

Sex Arthritis 

Male ( Female No. ( 70 
Spondylitis 

No.* 1 70 
Regional enteritis 

No." ( 7P 

Focal 
infection 

Dental 
No." ( 70 

21 18 17/39 44 8/39 21 l/39 26 12/39 31 
7 12 l/19 - o/19 0 l/19 5/19 26 
1 8 e/9 2; O/l 0 O/l 

z 
1/g 11 

- "9 ., “8 20/6i 30 S/67 z O/G7 0 18/67 21 

46 35 l/81 1 O/81 0 O/81 0 16/81 20 
3 k O/4 0 O/4 0 O/4 0 O/4 0 
7 o/12 0 o/12 0 o/12 0 3/12 25 

8 6 2/14 14 0 0 0 0 o/14 0 

5 5 o/10 0 o/10 0 o/10 o/10 0 
3 O/4 0 O/4 0 O/4 O/4 0 

36 3: 2/73 3 o/73 o/73 0 17/73 23 
8 9 O/18 0 0 0 0 2/17 12 

2: 17 38 l/22 zl - 0 4/22 2/40 o/40 $40 0 0 IO/40 18 25 
- 

___ 
- - 143 134 8/27 i3 O/277 0 O/277 0 52/277 19 

Focal 
inf ecti.on 

Total 
No.” ( % 

Atopic allergy 

No.* I % 

Streptococcus skin test score 

0 1-19 

No.” 1 70 No.* 1 % 

30/39 77 15/39 38 4/39 9/39 23 
13/19 68 9/19 47 5/19 4/19 21 

6/g 67 3/g 33 1/g 11 4/g 44 
49/67 73 28/67 42 lo/67 ii 17/67 25 

39/81 48 36/81 44 15/70 21 21/70 3 
l/4 25 l/4 25 l/4 25 l/4 25 
6/12 50 6/12 50 4/10 40 l/10 10 

4/14 29 7 50 3/11 27 l/11 9 

i/10 70 7/10 70 1/g 10 l/9 10 
l/4 25 l/4 25 O/4 0 214 50 

40/73 55 20/73 27 13/65 20 8/65 12 
B/l7 35 G 35 3/17 18 3/17 18 

1::/22 59 11 50 5/19 2 G 3/19 16 
19/40 48 10/40 25 9/35 26 11/35 31 - - - - 

13G/277 49 105/277 38 54/244 G 52/244 21 
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Table I. C’ont’d 

Nongran&omatozcs weitis 
1. Acute or recurrent acute 
2. Chronic in adults 
B. Chronic in childrcw 

Total 

Othw lesions 
Clear vitreous : 

1. Disciform detachment of maoula, discrAe cahoroidal lesions 
2. No disciform detachment of macula, discrete choroidal lesions 
3. Serous disciform detachment of macula, no discrete choroidal 

lesions 
4. Hemorrhagic disciform detachment of macula, no discrete 

ehoroidal lesions 

Cloudy vitreous : 
5. Disciform detachment of macula, discrete choroidal lesions 
6. Disciform detachment of macula, no discrete ehoroidal lesions 
7. Focal exudative retinochoroiditis 
8. Pars planitis 

Clear or cloudy vitreous: 
9. Anterior granulomatous uvritis 

10. Miscellaneous 

Total 

'i/70 
o/4 
l/10 

2/11 

l/19 
?a/35 

20 O/39 
11 l/19 
11 o/9 

It; 
_-- 
l/Hi 

10 T/i0 
0 l/4 

10 o/10 

18 o/11 

10 
2. 5 

0 

0 

10 3/9 30 
25 o/4 0 
20 6/65 9 
12 e/17 12 

3 3/19 
9 2/35 -- 

16 
6 - 

31/244 13 24/24i 10 

pecially those of the lower extremity. Sacroiliac joints and other joints of the 
spine have been affected commonly, and ankylosis of these joints has been fre- 
quent. Subcutaneous nodules and rheumatoid factors have almost never been 
demonstrated. It has been pointed out that this arthritis has the characteristics 
of the arthritis of Reitclr’s syndrome and ankylosing spondylitis rather than 
those of classical rheumatoid arthritis. 3~0 pathogenic organism has been dem- 
onstrated consistently in the involved joints. Urethritis and/or prostatitis of 
unknown cause has been found frcqucntly in malt patients with uveitis and 
arthritis 4, 6-8, 10, 14, 25, “(i, 27 l!lccrativc (aolitisl, 5 and regional enteritis’ have been 
found occasionally in pat,icnts with iritis and arthritis. 

In view of the cvidcncc indicating that nongranulolnatoL~s uveit,is may be 
associated with arthrit,is involving spine and/or peripheral joints, the question 
arises a.s to whether this association is tluc to chance or some relation between 
the two conditions. Previous reports of a high incidence of anterior uveitis in 
patients with ankylosing spondylitis,“, (J, “-l”, 91. 22, 27, “s, 31, 39 Reiter ‘s syndrome,R 
and Still’s disease,“!‘, 30, 37 and of a high incidence of peripheral arthritis and 
spondylitis in patients with anterior uveitis”! i. 9, *.A~ =, 2,5, 34 suggest that the 
relation is more than a fortuitous enc. We have nttctnpted to answer this ques- 
tion in a consecutive group of patients with uveitis by determining whether 
those with nongranulomatous uveitis have a higher incidence of art,hritis than 
those with other uveal lesions. 



Strentococcus skin test score 

-k/3!) 1 0 u/39 23 2/::9 5 n/39 0 
z/19 II -L/l’) 21 l/l9 5 I,/19 II 
l/9 11 o/9 0 l/H 11 0 I) 

-- 
i/67 10 13/67 I!) 4/G 6 Z/Iii ri 

s/i0 i X/i0 11 4/iO 6 X/i0 4 
o/4 0 o/4 0 l/J 25 O/4 0 
z/10 20 l/10 10 l/l0 10 o/10 0 

“/I1 18 z/11 27 O/11 0 o/11 0 

l/F) 10 z/9 20 O/9 0 o/9 0 
O/4 0 o/4 0 l/4 25 n/4 n 
6/65 9 10/65 15 3-/f% 6 5/65 8 
:(/Ii 18 3/17 18 3/1i 18 O/Ii I) 

l/19 3 3/19 16 Y/l 9 11 l/I!) 5 
2/35 ti 4/35 11 z/35 6 o/35 0 

22/2&l 9 N/244 12 18/244 7 g/244 -r 

MATERIALS AND METHODS 

Between 1960 and 1963, wc have studied WI consecutive cask of uveal tract 
disca.se at The Johns Hopkins Hospital. Each patient was examined hy an 
ol)hthalnlologist and classified in one of the following groups on the basis of 
the morphology of the ocular lesions (Table I). 

Nongranulomatous uveitis’l (Fig. 1) 

Vine kcratitic deposits. Anterior chamhrr cells. E’rquent vitreous opacities 
and diffuse retinal cdcma. No cvidcnce of pars planitis or tliscrete lesions of 
vhoroid or ret,ina. 

The patient>s with rlon~~anulomatous uvcitis were in three subgroups : 
1. Acutcl cr recurrent acute non~~anuloma2tous uveitis. This is charactetized 

at Icast initially by acute cswccrbations of a few weeks’ to a few months’ 
duration, followed by cornplctc remissions of months’ to years’ duration during 
which t IIPW is no c~viclc~ucc ot’ active inflammation though such rcsidua as 
synechiav and cataract may remain cvitltaut. liltimatrly, the patients may have 
chronic prsisteut nongraznulolnatons uvcitis. 

2. (‘hrouic persistcut nong~arlulolllatous uvcitis of adult life which from 
the l)cginuing has lean a chronic procc~+s without remission. All cases were of 
tnorc thau 6 mouths’ duration I~forc hcitlg elassifictl in this group. Thr ousvt 
\V;lS ilt ngf 11 $Pilt’S 01’ Oltl(‘t*. 
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Table II. Incidence of arthritis (nonlxxcterinl, peripheral polyarthdis a~cl 
wonarthritis, and spondylitis) regional enteritis, focnl infection, atopic allergy, 
and delayed skin readion to streptococcal antigens in patients with and without 
nongranulonaatous uveitis 

Arthritis 
Peripheral 
Hpondylitis 

Regional enteritis 
Focal infection 
Atopic allergy 
Strep. skin test > 1 cm. di- 

ametcr 

"NO. signifies number positive divided by numljer observed or tested. 

2. Chronic persistent nollgl~anuloniatous uveitis of childhood. This is similar 
to subgroup 2, but with onset before age 11. 

Other lesions 

1. Clear vitreous. 1)isciform detachment, of macula or perimacular area with 
or without subretinal hemorrhage yisible at the margins. Small, discrete, non- 
pigmented or sparsely pigmcntcd choroidal lesions or scars in the peripapillary, 
mid? or peripheral fundus.:’ 

2. Clear vitreous. Ko disciform tlctachment of the ma&a. Small, discrete 
nonpigmented or sparsely l~igmcntetl choroidal lesions or scars in the pcri- 
papillary, mid, or pcriphcral funtlus similar to those in 1. 

3. Clear vitreous. Scrous disciform detachment of macula or pcrimaculal 
area without subretinal hcmorrhagc yisiblc at the margin. No choroidal lesions 
in remainder of fundus. 

4. Clear vitreous. Hemorrhagic disciform detachment of macula. No choroidal 
lesions in remainder of funtlus. 

5. Cloudy vitreous. I)isciform detachment of macula or perimacular area 
with or without hetnorrhagv. Small, discrctc, nonpigmented or sparsely pig- 
mented choroidal lesions or scars in the peripapillary, mid, or peripheral 
fundus. 

6. Cloudy vitreous. IXsciform detachment of nlacula or pcrimacular arca 
with or without hemorrhage. Yo choroidal lesions in remainder of fundus. 

7. Cloudy vitreous. Pars planitis? Circumscribed chorioretinitis, or mas- 
sive exudates in the pars plana. IMenla of retina of posterior fundus. Non- 
granulomatous anterior uveitis (l!icZe infra) frequently present. 

8. Cloudy vitreous. Focal esudatiyc rctinochoroiditis.“” Vitreous opacities 
arc present Ivhen the lesion is actire, consistin, 0 of cellular material visible with 
slit lamp and/or punctate, filanientous, h ~~lobular, or veillike deposits. Active 
retinochoroidal lesions appear as white or yellow foci which are elevated and 
have indistinct margins. The overlying retinal markings, particularly blood 
vcsscls, arc obliterated or distorted. 17timatcly, an inactive rc+nochoroidnl 



scar dcvclol~s with abscnct of normal r~etinal vascular markings and an ac- 
cumulation of black pigmentation which is often concentrated at the edges. 

9. Clear or* cloudy \-itreous. Anterior granulomatons uveitis. Mutton fat 
keratitic deposits. Anterior chamber cells. Iris nodules and syncchiae frequently 
present. No evidence of pars planitis or discrete lesions of choroid or retina. 

10. Clear or cloudy vitrcons. Misccllancons. liesions not described in above 
catc~orics. ?? 

Fig. 1 
Examples of various features of nongranulomatous uvcitis and the associated arthritis. 

Patient 319 (Table 111) : A, Left eye. Recurrent episode of acute nongranulomatous 
uveitis. There is intense congestion of the> ciliary vessels. The patient noted pain in the rye 
and photophobia. Slit lamp examination revealed many fine keratitic precipitates on the ba;*k 
of the cornea and cells and flare in the anterior chamber aqueous fluid. B, X-ray of lumhro- 
sacral spine shows typical findings of ankylosing spon(lylitis, incvluding fusion of both sacroiliac 
joints, ant1 cnlvification of spinal ligaments. 
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*Age at onset to age at last exacerbation prior to observation of either nongranulomatoue 
tType of nongranulomatous uveitis refers to classification used in Table I and discussed in 
$S.I., LB., L., D., and C. signify sacroiliac, lumbosacral, lumbar, dorsal, and cervical. 
$N.D. signifies not done. 
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NJ). 0 
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- 2.3 0 

3.7 I’yuria ( 19) 
Vaginal ulcers (19-29) 

veitis, arthritis, genitourinary tract infection, or regional enteritis. 
laterials and Methods. 



Fig. 1, C and D. 
Patient 220 (Table TIT) : C, Arthritis right kuw. Pain, swelling, heat, and wdn~w wv(7c (a\ i- 
dent and had been present for five months. I). X-ray cf knee shown above ~1~0~ 3oft, tixsw 
swelling, hut good preservation of joint space, and no ankplosis, sclerosis, erosion or ntrophy 
of apposing l)onp surfaces. 

A medical examination was concerned with finding cvidencc of arthritis. Com- 
plete histories YKW taken and physica. examinations were made. X-rays of rep- 
rcsentative involved joints were taken and almost all patients with nongranulo- 
matous uvcitis had x-rays of the sacroiliac joints. Hcmatocrit, white blood ccl1 
count and differential white blood cell count, and scdimentwtion rates wcro 
measured. Determination of the blood uric acid level and urinalysis wcrc ac- 
complished. Where thcrc was cridence from the above examinations of at’- 
thritis, Rose and/or latcs tests for rheumatoid factor, TIE cell preparation, 
and determination of antixtreptolysin 0 titer wcrc obtained in most instances 
(Table JII). The patient was considcrcd to hnvc or hare had peripheral ar- 
thritis if there was a history of or evidence by physical examination of painful, 
red, hot, swollen peripheral joints which could not bc attributed to sprain, 
contusion, bacterial invasion (as in acatc suppurativc arthritis), or ostco- 
arthritis. This was classified as monarthritis if on(~ joint was involved and as 
polyarthritis if multiple joints were affected. The patient was considered to have 
spondylitis if there were a history of a,nd physical examination cvidencc of pain 
in and limited motion of the spinal joints, plus appropriate roentgenographic 
evidence of changes in the spine and sacroiliac joints, including erosion, sclerosis, 
and/or fusion of adjacent joint bone surfaces. and/or calcification of the 
longitudinal spinoux ligaments (Fig. 1 ) 



Table IV. Charactrristics of clrthritis in 20 p0tient.s with ?zo~z~~~nn~~lonlato~~,s 
ul<eitis 

Male s/20* 
Female 11/20 
Nonbacterial peripheral arthritis M/20 

,Monarthritis %/20 
Polyarthritis 16/20 

Upper extremity 12/20 
Lower extremitv 
-%nkylosis ’ 

17/20 
l/20 

Bpondylitis s/20 (all male) 
Sawoiliitis only 4/20 
Ankylosing spondylitis 4/20 

Rheumatic nodules o/20 
Row or latex test positive O/17 
AS0 titer elevated O/15 
IYric acid elevated O/14 
LE cells O/13 
Prostatitis 7/9 
Kqional enteritis l/20 

“Numlws indicate number positive divided by number observed or tested. 

Table V. Incidence of arthritis (nonbacterial, peripheral polycrrthritis crud 
monarthritis, and sl)ondylitis) in patients with various types of 
nongranulomntous u?,eitis 

Acute or recurrent arutr 
Chronic in adults 
Chronic> in childrfw 

17/39 44 
l/19 5 
2/e 22 

Total 20/67 

“No. signitiex numl)er positive divided b> number olwrved. 

30 

In most patients with nongranulomatous uveitis, ant1 in patients with other 
uveal lesions where foci of infection were suspected from the medical history 
and physical examination, dental and sinus s-ray examinations were done, and 
consultations obtained with dentist,, ot,olaryngologist, and urologist or gyne- 
cologist. 

Because of the reported relation between nongranulomatous uveitis and 
excessive delayed skin reactions to streptococcal antigens,“l intradermal skin 
tests were accomplished with 0.1 cc. of each of the following antigens from 
the American Academy of Ophthalmology diagnostic kit”? : alpha hemolytic 
streptococci: 2-10 strains; beta hemolytic streptococci, group A: types Ll, 2, 
3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18, 19, 22, 23, 24, 25, 26, 27, 
28, 29, 30, 31, 32, 33, 31, 35, 36, 3’7, 38, 39, 40, 41, 42, 43, 44, 46, 47, 48; 
group R : 4 strains ; group C : 1 strain; groul) 1) : 1 strain; group F : 1 strain; 



group (: : I strain . , ga~tma st,~cll)tc)cocc,us : I strain. Skin rcb;lc$ions wvw r(~ad 
about 48 hours aft(xr th(’ al)l)li(*atioll it’ th(l test ;111d ~*(~t)ot*tc~d as sho\vtl IW~OW: 

Ncgatirc : I)iamct(Lr of crythema less than 0.5 (an). 
1 plus : I)iameter of crythetlla 0.5-l .O (~111. 
2 plus : Diameter of crytherna 1 .l-2.0 cm. Induration present. 
:( plus: Diamctor of erythrma 2.1 cm. or more. Induration present. 
4 plus: Necrosis prescxnt in atltlition to the fintlings describccl for a 3 plus 

reaction. 
A score system was used in reporting the rc~sults. H(>actions of 1 plus intcn- 

sity counted 1, thosch of 3 plus intensity ::, those of 2 plus intensity 2, and those 
of I plus intensity or negative rcact,ions 0. Those patients with a cumulative 
score on the streptococcnl skin test of 0 correspond to the negative reactors 
reported by Woods” who considt~rcd any reaction of less than 2 plus int,ensity 
to be a negative rcactioil for the ln~rposcs of this test. PaGents with a cumula- 
tivc score above 0 c~orrc~sl)ontl to the positive reactors rcportctl by Woods, who 
considered any patient as a positive reactor who hat1 a 2 plus reaction to one or 
more of these strcptococcal antigens. 

Other studies clone on these patients have been reported elsewherc.““~ x 

RESULTS 

The results are shown in Table I and summarized in Table II. It is evident 
that patients with nongranulomatous uvcitis have a higher incidence of ar- 
thritis (peripheral arthritis and/or spondylitis) than those wibh other uveal 
lesions. Arthritis was found in 20 (:X1 per cent) of 67 patients with nongranulo- 
matous uveitis, but in only 8 (3 per cent) of 277 patients with other lesions. 
These differences between the groups of patients with and without nongranulo- 
matous uveitis arc significant in each instance at the 0.01 level of confidcncc 
when analyzed by the chi square test and were observed in all age groups. 

The arthritis found in patients with nong~~annlomatous uvcitis trndetl to 
have certain characteristics as indicated in Tables 111 and IV. There was most 
commonly an asymmetrical polyarthritis involving peripheral joints and usu- 
ally manifested by local pain, heat,, and swelling. The joints of t,he lower cs- 
tremity were involved more frequently than those of the upper extremity. 
and the joints of the foot were often affected. Ankylosis of peripheral joints 
was uncommon. Iiocnt,gc.tlogral)hi~ changes in involved l)eripheral joints gctl- 
crally were absent except for soft tissue swelling (ll’ig. I ). 

Spondylitis occn~~*c~l in 8 out of 9 male patients, but in none of the 12 fe- 
male patients with arthritis and nong~anulo~~l;ltol~s uvcitis. Four spontlylitis 
patients had sacroiliitis only without tlcrllonst.ratcd involvement of other spinal 
joints. Radiologic evidence of fusion with or without sclerosis or erosion of ap- 
posing sacroiliac surfaces was present unilaterally in 1 and bilaterally in 3. 
Three patients had typical ankylosing spondylitis with rocntgenographic 
changes in sacroiliac joints similar to those in the patients described above 
plus calcification of longitudinal spinal ligaments and fusion of apophyseal 
joints in lumbosacral, lumbar, and in one instance dorsal spine (E‘ig. 1). One 
patient had roentgenographic evidence of lumbar spondylitis (calcification of 



longit~udinal ligaments, fusion of al)ophyscal ,joints, bony bridges bctwctn 
vcrtebrac) without x-ray evidence of sacroiliitis. Subcutaneous nodules were 
not found. Rose and latex tests for rheumatoid factor, T,F; ccl1 preparations, 
antistreptolysin 0 titers, and blood uric acid lcv~ls were within normal limits. 

Arthrit,is was found more commonly in patients with certain types of non- 

granulomatous uvcitis (Tables 1 and T’). It occurred in 17 (44 per cent) of 39 
patients with the acute or recurrent acute form, in 2 (22 per cent) of 9 children 
with t,hc chronic form, and in onl; 1 (5 per cent) of 19 adults with thr chronic 
form. Spondylitis was found only in men with acute or rcxcurrcnt acute non- 
granulomatous uvcitis. 

IJrethritis and/or prostatitis had been diagnosed at sorn~~ time in 6 out of 9 
men with arthritis and nongranulomatous urcitis (Table III). Three of these 6 
patients with a history of urethroprostatitis had had an episode of purulent 
urethral discharge diagnosed as gonorrhea and a fourth had a urethral stric- 
ture. No concerted attempt had been rnade in any pa,tient to determine the onset 
and ending of episodes of urcthroprostatitis and it was impossible therefore 
to obtain data on the temporal relation bctwccn c+sodcs of urethroprostatitis, 
arthritis, and uocitis. At some time during the course of our study, 8 of the 9 
men with arthritis and urcitis wcw examined by a urologist for evidence of 
gcnit,ourinary tract infection. Three pa&its wcrc found to have ten or more 
white blood cells in their prostatic fluid and were considered to have active 
prostatitis. No evidence of active prostatitis was found at the time of the esam- 
ination in the remaining 5 patients, though 3 of these gave a history of past 
urethroprostatitis. 

Urethritis had been found in the past in only one of the female patients with 
arthritis and uvcitis. Another had had pyuria and vaginal ulcers, a third had 
had cystitis. At some time during the course of our st,udy, 8 of the 9 adult 
women had a pelvic examination accomplished b,v a gynecologist, and a uri- 
nalysis also was obtained. There was no evidence at the time of this examination 
in any of the women examined of urethritis, vaginal ulcers, or infection of the 
bladder, kidneys, or Fallopian tubes. One woman was found to have monilial 
vulvovaginit,is. 

Regional enteritis was found in 2 patients wit,h nongrannlomatous uvclit,is 
and in none with other ocular lesions (Tables 1 and 11). Each patient had 
typical cAlinica1 and s-ray findings, and the diagnosis was provrd by the gross 
and microscopic character of the lesion found at the time of csploratory opcra- 
tion. One of these patients had arthritis (Table 111). 

The incidence of focal infection in t&h, respiratory tract, and grnitouri- 
nary tract was higher in patients wit,11 nongranulomatous uveitis than in those 
with other lesions (Tables I and 11). There was no difference between the 
groups of paticnt,s with and without nongranulomatous uveitis with regard to 
the incidence of atop& allergy (hives, asthma, hay fever, eczema) or delayed 
skin reaction to tuberculin, tosoplasmin, coccidioidin, blastomycin, bruceller- 
gcn, or monilia skin test antigens. Delayed skin reactions to streptococcal 
antigens exceeding 0.1 cm. diameter were of equal frequency and streptococcal 
antigen skin tests scores were similar in the two groups of patients. 
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DISCUSSION 

Previous reports have pointed out the occurrence of iritis and anterio 
uveitis in patients with arthritis.l-ls, 21-34, =, 3o-41, 43 Dcseription of the ocular 
lesion was complete enough in some of these reports to indicate that the lesion 
has usually been what is called in this paper acute nongranulomatous uveitis. 
The data reported in this present paper clearly indicate that arthritis is mor’c 
common in patients with nongranulomatous uvcitis than in patients with othcl 
ocular lesions. 

The arthritis found in our 9 male patients wit,h nongranulomatous uveitis 
had distinctive features conforming to a pattern previously described by 
others 4, B-S, IO, 14. 25: L’i There ‘was usually asymmetrical, nonbacterial, nonanky- 
losing, peripheral polyarthritis, with predilection for joints of the lower cx- 
tremity, especially those of the feet. Eight of the 9 male patients had symptoms 
and radiographic evidence of sacroiliitis and/or ankylosing spondplitis. 

The arthritis found in OLIY I) adult women with nongranulomatous uvcitis 
was a peripheral arthritis similar to that found in the men. This type of periph- 
eral arthritis has been dcscribcd previously in women with nongranulomatous 
uveitis.** I43 e4, 43 It is of interest that t,here were no women with spondylitis in our 
series, and that in other reported series t,he incidcncc of spondylit,is in women 
with nongranulomatous uveitis is much lower than in men with the same type 
of ocular disease. This differenct may be conncctctl in some way with the well- 
established fact that spondylitis is tnuch more common in men than in women.‘” 

The arthritis found in the 2 young girls with nongranulomatous ureitis did 
not differ from that fo~md in the adult women in our series, or from that dc- 
scribed in the literature on children with ncmgrannlomatons uvcitis and juvc- 
nile arthritis or Still’s disease”, I’. “‘. x 

The arthritis found in these patients with nongranulomatous uveitis usually 
did not have the chara.cteristics of rheumatoid arthritis, which generally pro- 
duces symmetrical, frequently ankylosing, peripheral polyarthritis, with prr- 
dilection for the joints of the upper cstretnity, especially those of the hands. 
Rose and latex tests for rheumatoid factor wcrc uniformly negative and sub- 

cutaneous nodules were not found. The more distinctive clinical features of 
lupus erythcmatosus, rhcumat,ic fevclr, and gout were absent,; 13 cell prepara- 
tions were negative, and antistreptolysin 0 titers and blood uric acid levels 
were within normal limits. 

Arthritis occurred most frequently in patients with specific types of non- 
granulomatous uveitis, as previously rcported.2, 4, 9, 11, 14, 17, 18, 24, 25, 2!l, 34, 37, 40 

Adults with the acute or recurrent acute type, and children with the chronic 
type had arthritis more frequently than adults with nongranulomatous uveitis 
which from the beginning had been a chronic process without remission. 

In both men and women the arthritis may precede, accompany, or follow 
the nongranulomatous uveitis. A careful history may be needed to establish the 
presence of a remote attack of arthritis in a patient with nongranulomatous 
uveitis or vice versa. 

A high incidence of urethritis and prostatitis has been reported in patients 
with nongranulomatous uveitis and arthritis.‘, L5, “j No single organism has been 
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grown consistently from prostatic fluid, joint, or eye ; cultures from these areas 
have frequently been negative, and it has been the general opinion that if 
infection is responsible for these cases, its cause, transmission, and pathogenesis 
are obscure.7, 25 The data in this present paper show urethritis and prostatitis 
may be present or absent in patients with nongranulomatous uveitis and ar- 
thritis, but do not indicate the incidence or significance of these findings. More in- 
formation is needed with reference to the incidence and temporal relations be- 
tween voncreal exposures, genitourinary tract infections, mucocutaneous 
lesions, and arthritis in patients with and without nongranulomatous uveitis. 

As association between arthritis, ulcerative colitis, and regional enteritis 
has been described’, G ; it is of interest, therefore, that 2 of OUP female patients 
with nongranulornatous uvcitis had regional enteritis, and one of these had 
arthritis. 

IMaycd skin reactions to various streptococcal antigens were equally fre- 
quent and of equal intensity in the groups of patient,s with and without non- 
granulomatous uveitis. Wood’s observation of an increased incidence of strong 
delayed skin reactions to these antigens in patients with nongranulomatous 
uveitis*’ was not confirmed. 

The incidence of past or present atopic disease (hives, hay fever, asthma, 
and eczema) was similar in the groups of patients with and without non- 
granulomatous uveitis. In not a single one of the cases reported here was there 
definite evidence obtained that uveitis was an allergic reaction to some ex- 
trinsic factor. However, it is well established that nongranulomatous uveitis 
may appear during the course of serum sickness and clear as other manifcsta- 
tions clcar.‘o 

It is interesting that the incidences of diagnosed focal infections in teeth, 
respiratory tract, and genitourinary tract were higher in the group of patients 
with nongranulomatous uveitis than in those with other lesions. However, the 
relation of various forms of uveitis to focal infection will have to be detcr- 
minctl more accurately by a future study in which all uveitis patients arc sub- 
jcctcd to equally rigid screening for cvidcnce of focal infection in any given 
arca, where criteria for diagnosing focal infection are establishrd before the 
I)eginning of the study and adhered to during the study, and where some 
method of correcting for the number of years covered by t,hc uveitis is applied. 
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