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Small joint involvement: a systematic
roentgenographic study in rheumatoid arthritis
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SUMMARY Standard hand and foot roentgenograms from 200 consecutively hospitalised patients
with definite or classical rheumatoid arthritis (RA) were read for marginal erosions by three
independent observers. For each joint or group of joints analysed the degree of symmetry
(S=absolute symmetry, U=unilateral, PS=partial symmetry) was determined. The total number
of joints affected significantly correlated only with disease duration; symmetry of erosions and
number of affected patients were not influenced by seropositivity. Metatarsophalangeal erosions
(in 70%) were the most common and were classified as S in 16%, U in 21%, and PS in 63%.
Metacarpophalangeal erosions (in 68%) were also common, with a symmetry pattern of S in
19%, U in 21%, and PS in 60%. Proximal finger interphalangeal erosions (in 42%) were
unilateral in 42% (S in 8% and PS in 50%). The only site where symmetry was usual (90%) was
the wrist, but radiocarpal and intercarpal joints were considered together. Erosions also occurred
in about 16% of the finger distal interphalangeal and 28% of the great toe interphalangeal joints.
In RA roentgenographic asymmetry is usual and unilateral involvement common.
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Marginal erosions are considered to be a character- Patients and methods
istic roentgenographic feature of rheumatoid arthri-
tis (RA)."™* They have usually been reported to

predominate about the metacarpophalangeal

Two hundred consecutively hospitalised patients
with classical or definite RA (American Rheuma-

(MCP), finger proximal interphalangeal (PIP), in-
tercarpal, wrist, and metatarsophalangeal (MTP)
joints.*® Symmetry of involvement, both roent-
genographically and on physical examination, is also
considered characteristic of RA.' ® Consequently,
marginal erosions distributed symmetrically about
small hand and foot joints support a diagnosis of RA
and help to distinguish it from other inflammatory
arthropathies. Because of our observations’ suggest-
ing frequent asymmetrical marginal erosions, often
occurring about small joints considered uncom-
monly affected in RA, a systematic study was
undertaken to define the distribution and symmetry
of small hand and foot joint marginal erosions in
patients with established RA.
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tism Association criteria) were studied. Their clini-
cal features are summarised in Table 1.
Standard posteroanterior roentgenograms of the
hands, wrists, and feet were obtained for all
patients, and all films were interpreted by three
independent observers. For purposes of this study
only marginal erosions read by all three observers
about finger distal interphalangeal (DIP), PIP,
MCP, first carpometacarpal (CMC), intercarpal,
ulnar styloid, wrist (radiocarpal), MTP, and first toe

Table 1  Clinical features of the 200 RA patients studied for
small joint erosions

M/F ratio 72/128

Mcan age (range) in years 57 (21-83)

Mcan discase duration (range) in ycars 11-6 (1-50)
Rheumatoid factor (latex) 150 (75%)
Subcutaneous nodules 86 (43%)
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interphalangeal (IP) joints were recorded and ana-
lysed. In the wrist area, involvement was charac-
terised as ulnar styloid alone or pancarpal when the
ulnar styloid and intercarpal or radiocarpal joints
were affected. Erosions were considered marginal
when any part of the ulnar styloid was affected or
when the erosion occurred adjacent to the joint, just
beyond the usual limits of the articular cartilage.
Joints with marginal osteophytes were excluded
from the analysis. For each joint or group of joints,
involvement was considered symmetrical (S) if
exactly the same joints on both sides were affected:
unilateral (U) if one or more joints on only one side
was affected; and partially symmetrical (PS) if-both
sides were affected, but not necessarily with an
identical distribution. Any erosion read by all three
observers was sufficient to qualify that joint as
affected; no effort was made to quantify the
magnitude of erosive changes.

Statistical analyses were performed by the Statis-
tical Analysis System Program.

Results

Results are summarised in Table 2. Erosions at one
or more of the targeted sites were identified in 85%
of the patients. When all joints with roentgeno-
graphic features of degenerative joint disease were
excluded the DIP was affected in 16% with the right
second and left fifth digits predominating. Erosions
occurred about at least one other small hand joint in
all but two patients. PIP erosions, present in 42%.

Table 2 Small joint erosions in rheumatoid arthritis

tended to predominate in the second and third digits
of both hands. and all but one of the patients also
had MCP or- wrist erosions. The MCPs were the
most commonly affected hand joints. with erosions
detected in 68%; the second and third digits of both
hands predominated. When joints with features of
degenerative disease were excluded the CMC was
affected in 10% of patients, and all but three of
these also had PIP or MCP erosions. The wrist area
was affected in 64% of the patients, and involve-
ment here was more often symmetrical than in the
small hand joints. The MTPs were the most com-
monly affected of all of the joints examined. and ten
(5%) patients had erosions in this area, with none of
the other small hand or foot joints affected. Slightly
less than one third of the patients had first toe IP
involvement. Absolute symmetry varied widely
from one site to another but was uncommon except
in the wrist. Unilateral involvement was as common
as absolute symmetry.

Tests to determine dominance of the right or the
left hand were not done, but almost all patients gave
a history of right handedness. There were no
significant differences between the prevalence of
erosions of small hand joints on the two sides.
Considering the U distribution: four were right and
three were left for the DIP: 19 right and 16 left for
the PIP: and 17 right and 10 left for the MCP.

For all joints except the CMC the total number
affected correlated positively with disease duration
(p<0-0001), as did the degree of roentgenographic
symmetry (p<(-0001). Pancarpal erosions were

Joint Total number Svmmetry
(%) of patients e
with one or S U PS Jjoints
more erosions

DIp* 32/197 2% 22%  56Y% 3.7
(16%)

PIP* 82/195 87 2% S0% 34
(42%)

MCP* 1307190 19%  21%  60% 541
(68")

CcMC 18/186 50%  S0% — NA+
(10%)

Ulnar styloid 27/199 19%  81%  — NA

alonc (14%)

Pancarpal 99/199 9%  10%  — NA
(50%)

MTP~ 135/193 16%  21%  63% 47
(70%)

P S5/193 S5%  45% — NA
(28%%)

Average number
of involved

Patients with erosions of
this joint and erosions of:

mer rip mrr

Pancarpal
29/32 29/32 23/32 26/32
(91%) (91%) (72%) (81%)
76/32 — 64/82 OR/82
(93%) — (78%) (83%)
— 77/130 85/130 106/130
— (59%%) (65%) (82%)
15/18 918 918 14/18
(83%) (50%) (50%) (78%)
18/27 10727 — 22/27
(67%) (37%) — (81%)
89/99 61/99 — 89/99
(90%) (62%) — (90%)
109/135 65/135 85/135 —
(81%) (48%) (63%) —
42/55 36/55 36/55 /55
(76%) (65%) (65%) (91%)

*DIP=finger distal intcrphalangeal joint: PIP=finger proximal interphalangeal joint: MCP=mctacarpophalangeal joint: CMC=thumb
carpometacarpal joint: MTP=mctatarsophalangeal joint: IP=toc interphalangeal joint.

+NA=not applicablc.
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Table 3 Influence of seropositivity on roentgenographic symmetry in 200 patients with RA

Joint Distribution Number (%) of rheumatoid Number (%) of rheumatoid Significance
factor positive patients factor negative patients
with erosions with erosions
PIP S 8 (12%) 3 (19%) NS
U 29 (44%) 7 (44%) NS
PS 29 (44%) 6 (37%) NS
Total 66 (*80%) 16 (*20%) —
MCP S 17 (18%) 7 (20%) NS
U 19 (20%) 9 (26%) NS
PS 59 (62%) 19 (54%) NS
Total 95 (*73%) 35 (*27%) —
Pancarpal S 64 (88%) 23 (88%) NS
U 9 (12%) 3 (12%) NS
Total 73 (*74%) 26 (*26%) —
MTP S 21 (20%) 11 (37%) NS
U 23 (22%) 5 (17%) NS
PS 61 (58%) 14 (46%) NS
Total 105 (*78%) 30 (*22%) —

*Refers to percentage of all patients with erosions at this joint.

more likely to be found in women (p=0-01), and
the presence of rheumatoid factor correlated only
with first toe IP (p=0-03) and CMC (p=0-04)
erosions. There were no other significant correla-
tions between disease features and the number and
distribution of the erosions.

The influence of seropositivity on roentgeno-
graphic symmetry is summarised in Table 3. Seropo-
sitivity did not influence symmetry; in fact complete
MTP symmetry was more frequent in the seronega-
tive patients. From Table 3 it is also apparent that
seropositivity did not influence the total number of
patients affected by erosions at each site. For each
site analysed the percentage of affected seropositive
patients was approximately the same as the percen-
tage of seropositive patients in the entire study

group.
Discussion

Roentgenographic symmetry in RA may be a matter
of definition, but absolute symmetry seems to be the
exception rather than the rule. Our data also suggest
that unilateral involvement (complete asymmetry) is
more common than previously recognised. Conse-
quently, symmetry of erosive changes should not be
required for the roentgenographic diagnosis of RA,
and complete or partial asymmetry need not exclude
that diagnosis. The pancarpal symmetry observed in
our study may be an artefact of its design since the
radiocarpal and intercarpal joints were analysed
together. If individual joints had been considered
(as were the MCPs or PIPs) a degree of asymmetry
similar to that found for the others might have been
observed.

DIP joints may be clinically involved in a signifi-
cant number of patients with RA, but erosive
changes have been observed less frequently.® In our
patients, care was taken to exclude any joint with
features of degenerative arthritis, and none of our
patients had psoriasis. The 16% frequency of DIP
involvement observed in this study may reflect the
overall high prevalence of erosive changes in a
group of patients with severe and longstanding
disease. Like the asymmetrical nature of the erosive
changes, this rather prominent DIP involvement is
important to recognise, so that it does not lead to
diagnostic confusion.

The distribution of other hand-wrist joint mar-
ginal erosions in our patients is similar to that
reported by other investigators.! * > There was no
significant right handed predominance of erosive
changes in this study. Although synovitis and certain
deformities have been reported to predominate in
the dominant hand, other observations suggest that
this is not necessarily true for roentgenographic
changes.* MTP erosions have been commonly
observed, though generally they have not been as
prominent as in our patients.' * 3 %!

Great toe involvement in RA has received little
attention, but the frequency and distribution of the
involvement noted in this study are similar to those
reported by Resnick, who observed roentgeno-
graphic abnormalities of this joint in 32 of 50 patients,
with bilateral changes in 18.12

Most reports addressing the issue have correlated
roentgenographic erosive changes with rheumatoid
disease duration and severity.'* ** It is not clear why
subcutaneous nodules did not correlate better with
the severity (number) of marginal erosions in our
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patient population; however, the disease was un-
usually severe and long standing, resulting in an
unusually high prevalence of marginal erosions. If
more patients with early or mild disease had been
included in this series stronger clinical-
roentgenographic correlations might have been
made.

Erosions and global symmetry were strongly
correlated with seropositivity in a blinded roent-
genographic study by Burns and Calin.'” and it is not
clear why the results of our study differ from theirs.
In the present study the patient population was
larger but there were still relatively few seronegative
patients. The patients studied by Burns and Calin
were persistently seronegative. while ours may not
have been; most were studied at only one point in
time. In the present study the major focus was on
symmetry and not on the overall degree of destruc-
tion. If the severity of erosions (and other destruc-
tive changes) had been quantified a better correla-
tion between seropositivity and roentgenographic
changes might have been observed.

Marginal erosions are extremely common roent-
genographic manifestations of established RA and
they predominate about the MCP. PIP, wrist, and
MTP joints; however, DIP and great toe IP erosions
occur frequently and do not argue against a diagno-
sis of RA. Marginal erosions adjacent to hand,
wrist, and feet joints are often unilateral and are
uncommonly perfectly symmetrical. Roentgeno-
graphic asymmetry in RA need not cause diagnostic
confusion.
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