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INTRODUCTION

Involvement of the thoracic skeleton in chest roentgeno-
graphy of rheumatoid arthritics has rarely been reported.
In this study the visible skeleton, lungs, and pleura of
patients with definite rheumatoid arthritis of peripheral
joints were observed for related abnormalities.

The ABCC-JNIH Adult Health Study'
clinical investigation of the Atomic Bomb Casualty

is the major

Commission. Participants are members of a fixed sample
of the populations of both cities, and are examined bien-
nially. These examinations include routine posteroanterior
and lateral chest roentgenography and other or more
frequent examinations as clinically indicated. During these
continuing clinical studies the prevalence®and incidence®of
rheumatoid arthritis in these populations in both cities
have been ascertained.

MATERIAL AND METHOD

Most of the subjects in the present study were diagnosed
as having definite rheumatoid arthritis of peripheral joints,
according to the American Rheumatism Association

! during two previous investigations.>®  Seventy

criteria
with definite roentgenological evidence according to the
Atlas of Stz- 1ard Radiographs of Arthritis” were included
in the present study. Also included were 19 patients
not in the Adult Health Study, examined because of symp-
toms and physical findings, and having definite clinical
and roentgenological evidence® of rheumatoid arthritis of
peripheral joints. Joints other than those radiographed
could also have been involved in any of these patients.
The diagnoses were based on roentgenological, clinical
and laboratory findings. No biopsy material was available.

The distribution of the 89 subjects studied is shown by age
and sex in Table 1. Age ranged from 20 to 78 years,
females of approximately 40 years predominating. Duration
of disease was more than 4 years in most cases as shown

in Table 2.
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TABLE 1 AGE DISTRIBUTION

#1 T

Age Female Male

F s & 5
2(0-29 years 4 0
30-39 3 0
40-49 10 2
50-59 15 2
6069 26 12
70-79 1l 4
Total #t 69 20

The serial chest roentgenograms of all subjects were
reviewed for any abnormality possibly associated with the
previously established rheumatoid arthritis. Osseous sites
observed included acromioclavicular joints, glenohumeral
joints, ribs, and scapulae. Observations of sternoclavic-
ular joints and spine were attempted. We also carefully
noted any abnarmalities in lungs and pleura.

RESULTS

Synopses of osseous abnormalities are shown in Tables 3
and 4. Table 5 shows pulmonary and pleural changes.

Acromioclavicular Joints. Abnormalities of the acro-
mioclavicular joints were noted in 10 cases (right 4, left 5,
and both 1) with 11 joints involved in total. Roentgeno-
graphic findings consisted of four different types as shown
in Figure 1. Erosions of the lateral ends of clavicles
accompanied by widening of the joint space involved three
acromioclavicular joints (Figure 1A). Three joints had
tapering of the lateral ends of clavicles (Figure 1B).
Erosions of the inferior margins of lateral ends of clavicles
were seen in four joints (Figure 1C). One joint revealed
pocketed erosions of the clavicle and acromion process
(Figure 1D). Acromion lesions were minimal in most
cases.

Glenohumeral Joints. Involvement of the glenohumeral
joint was detected in 5 cases (right 4, both 1). Four of
these cases had associated acromioclavicular changes.
The abnormalities consisted of erosions and irregular bone
margins (Figure 21 In 1 case, there were superimposed
degenerative changes (Figure 3).

Ribs and Scapulae. Abnormalities of these structures
were observed in only 1 case. Destruction of the superior
and inferior margins of the 5th and 6th ribs occurred

TABLE 2 DURATION OF DISEASE
2 RO RN

Duration Cases

5 46 0 R 17 &%

<5 years 19
59 22
10-14 22
15+ 26
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TABLE 3 INVOLVEMENT OF ACROMIOCLAVICULAR & GLENOHUMERAL JOINTS, RIB, & SCAPULA
£3 FEME, BME, WEsL0ERROEL

Site Cases

R 17l $x
Acromioclavicular joint Right # 4
T i 18 A Left 7E 1 5
Both i {8 1
Glenohumeral joint Right 41l 4
J& P i Left ffl 0
Both i {il 1
Rib b4 1
Scapula bothsides J& B i i fli] 1

TABLE 4 OSSEOUS ABNORMALITIES OBSERVED ON CHEST ROENTGENOGRAPHY IN RHEUMATOID ARTHRITICS
#4 U FHMEZBE O X B R SN BRE

M}F Sex Age — Radiugraphic findings X #T i Duration of
number Age - il i N —— -
kB 7 Acromioclavicular joint Glenohumeral joint Rib Scapula disease
ifi 7 ] ' I 85 14 i T 188 i I Y BB TR
Adult Health Study ¢ AR 3 35 of 90
F 60 Erosions of lateral end of clavicle,
widening of joint space (L)
STy o e, TRETRE OB A (A ) 9 years i
F 78 Erosions with irregular
hone margins (R)
PR & T AR SR o0 AR TRE (A5 0 10
F 61  Tapering of lateral end of clavicle Erosions with irregular
(Both sides) bone margins (R)
ST SHmE o M D () BE & Al as i od TR (1D i
E 58  Erosions of lateral end of clavicle,
widening of joint space (R)
ST YIS O B, PARRRE O BE K (R 1) 6
F 51  Erosions of inf, margin of lateral
end of clavicle (L)
ST YMALEE T AR BRI (M) ; 9
I 72 FErosions of inf. margin of lateral
end of clavicle (L)
S YRR TR 00 BE CAEM) . 9
G0 Erosions of lateral end of clavicle,
widening of joint space (L)
S Y- O BRI, RS Odn A (R 4
M 64  Erosions of inf. margin of lateral Erosions with irregular Erosions of sup. Erosions of axillary
end of clavicle (R) bone margins (Both & inf. margins border (Both sides)
B IR AR R () sides) (Both 5th, 6th)
B &L TR AR & TAROBEM  RE ST ASTER O BER
{ 7 81 (M5, H6) (FM) 18
77 Tapering of lateral end of clavicle  Erosions with irregular
(R) bone margins (R)
A IMEISE o 240 D (B BEH & AR o) T HEIE 21
(M)
Not Adult Health Study JEm AREEN KR E
F 20 Pocketed erosions of clavicle and
acromion (R)
S & AR RO KD EM (AR g
F 60 Erosions of inf. margin of lateral Erosions with marked
end of clavicle (L) degenerative changes (R)
S MBLSE T R0 BERR (4 BEAH & SR IR (L (1) 12




Figure 1 Four types of roenigenographic findings. (A) 60-year-old female (MF IR with marked erosion of
the lateral end of the clavicle and widening of the jpint space. (B)61-year-old female (MF_J with tapering
of the inferior portion of the lateral end of the elavicle. (C)60-year-old female (MF with erosion of the
inferior margin of the lateral end of the clavicle. (D) 20-year-old female (MF ) with pocketed erosions of
the clavicle and acromion process.
E1 X#EWAROM>oR. (A) 87 5 0258 ook 5 o BEM & B ROk & 5 L 7606 @ % (MF
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Figure 2 78-year-old female (M NEEEE with evosions and irregular
margins of the humeral head and glenoid process.

2 bR S & PSS RS 0 B S L AR D T T AT L 2 T8
o 4 (MF

Figure 3 60-year-old female (MF EEEEE with erosions and irregular-
ities of the glenoid process and humeral head (“haichet” deformity) and
superimposed degenerative arthrilis.

M3 FMiigke: LEGRSOEMETARETERB(IEb0]
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Figure 4 (A) 64-year-old male (M NG vith destruction of the superior and inferior margins of the right 5th
and 6 th ribs. There were similar contralateral changes. (B) Erosions of the axillary border of the right scapula.
The left scapula was similarly involved.

4 (A) GHEsSsLrUBoMBo L TFaoMgsml 2B MAID. &M sE
OELANH-2, (B) EHBEHFORMERIHTLEN EHRHCLEROERN Ho 2,



TABLE 5 INVOLVEMENT OF LUNG & PLEURA
&5 ik L UMEEOZEL

Finding Cases

R 7l &
Interstitial fibrosis-like ~ Minimal ¥ 7 13
Y A% 54 £ B Moderate %K 1
Marked & FE 1

Pneumonitis fifi i 22 2

bilaterally (Figure 4A). The involvement of the superior
margins of these ribs does not suggest disease other than
rheumatoid arthritis. This case also had erosions of the
axillary borders of both scapulae (Figure 4B). Acromio-
clavicular and glenohumeral joints were also involved.

Coracoid Process. In no case was there any abnormality
about the coracoid processes of the scapulae.

Spine and Sternoclavicular Joints. The spine was
observed in all cases, but in no case was there definite
evidence of involvement. The sternoclavicular joints were
not adequately visualized.

Lungs and Pleura. Densities in the lungs resembled
those of interstitial fibrosis and were categorized as
minimal, moderate, and marked. The minimal changes
were limited mainly to the lower lung fields. When more
generalized, they were considered moderate or marked
in degree.

Accordingly 13 cases showed minimal fibrosis; 1, moder-
ate, and 1, marked in degree. Transient pneumonitis
was observed in 2 cases, with development and resolution
on serial roentgenograms (Table 5). In no case was there
evidence of free pleural fluid or infiltrates of a nodular
type. Pleural abnormalities had the appearance of
adhesions.

It was not possible to relate these pulmonary and pleural
abnormalities definitely to the rheumatoid arthritis of these
subjects. No biopsy material was obtainable. However,
they appeared to be correlated by their development
and/or resolution.

DISCUSSION

Detailed studies of the roentgenological findings in
rheumatoid arthritis of the shoulder have been described
by Ennevaara.® His and other studies utilized shoulder
roentgenograms; the present study, primarily those of the

chest. Of body sites possibly involved by rheumatoid
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arthritis, the shoulder joint is one of the most difficult
to visualize adequately especially in the early stages of
development of the disease.” In peripheral joints, early
or presumptive signs are more readily detectable, mainly
because of the lesser extent of surrounding soft tissue.
But involved peripheral joints may be asymptomatic, so
careful observation of the thoracic skeleton on chest
roentgenograms may demonstrate otherwise unapparent
disease. Serial chest roentgenograms, though not the
most desirable means of visualizing these joints, never-
theless facilitated the identification of a significant number
of involved asymptomatic sites of subjects with rheumatoid
arthritis.

The lesions we observed in the thoracic skeleton are no
different qualitatively than those described elsewhere: but
they do differ in degree of severity,”® and generally do
not appear as far advanced. Ages of subjects in other
studies and ours demonstrate a correlation of severity
with disease duration, but this was generally shorter in
the present study. Whereas patients are usually examined
hecause of symptoms arising in a particular body site,
serial chest roentgenograms can demonstrate occult
lesions.

Considering the shoulder in disease of short duration,
the acromioclavicular joints were most frequently involved.
Erosion of the lateral ends of the clavicles and widening
of the acromioclavicular joint spaces were noted in 1 case
whose clinical duration of disease was only 4 years

(M —-—

Erosions of superior rih margins are not a specific sign
of rheumatoid arthritis; they can occur in collagen disease
in general, and in other diseases as well.®"" However,
the intensive clinical and laboratory examinations for
rheumatoid arthritis®® received by subjects in this study
precluded other disease as a cause. Though rib involve-
ment in rheumatoid arthritis is being reported with
increasing frequency, it is still a rare manifestation of
this disease. We found no indication that steroid therapy
was related to this finding.

Though combined acromioclavicular and glenohumeral
joint involvement has been reported relatively frequently,®
we found such combined involvement in only 4 of 10 cases.
This could have heen due to less advanced disease in

our series.

Bilateral acromioclavicular involvement has also been
Only 1 of
the 10 cases with acromioclavicular involvement had

reported frequently in rheumatoid arthritis.®

bilateral disease.
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We do not emphasize the importance of the lung and
pleural changes in the series since no tissue was obtain-
able for histologic study. They are included because they
are possibly related to the rheumatoid arthritis.

A considerable number of subjects in this series had
osseous changes of rheumatoid arthritis on serial chest
roentgenograms. Individuals with rheumatoid arthritis
may have more thoracic osseous involvement than previ-
ously suspected. Most of these sites are readily visible on
routine chest roentgenograms. In known rheumatoid
arthritics with involvement of peripheral joints, observation
of chest films offers an additional opportunity to delineate
the extent of the disease. In subjects suspected of having
rheumatoid arthritis, observation of chest films may assist
in the establishment of the diagnosis. In asymptomatic
individuals, abnormalities on chest roentgenograms can
prompt additional roentgenography and other laboratory
studies to confirm the diagnosis.

This emphasizes the need for careful serutiny of the
thoracic skeleton and awareness for possible involvement
by rheumatoid arthritis in chest roentgenography.

SUMMARY

A study of all serial chest roentgenograms of 89 subjects
of the ABCC-JNIH Adult Health Study with definite rheu-
matoid arthritis of peripheral joints revealed involvement
of the thoracic skeleton in 11. Of these, 10 had acromio-
clavicular joint involvement; 5 had glenohumeral involve-
ment, but none had coracoid abnormalities. Lung and
pleural abnormalities were seen in 18. One case showed
erosions of ribs and scapulae, which are rare in this
disease. These findings further emphasize the need for
careful scrutiny of chest roentgenograms for these
abnormalities.
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