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More than 92 million adults in the United States have 
arthritis.1 Initial imaging evaluation of arthritis begins with 
radiography. Having a systematic approach to the interpre-
tation of the radiographs for arthritis is essential to recognize 
subtle features and to correctly identify similar appearing 
diseases. The “ABCs” approach to the radiographic evalu-
ation of arthritis has been a standard for decades. The goal 
of this article is to review the “ABCs” approach, to discuss 
how the radiographic features reflect the underlying pathol-
ogy of common arthropathies, and to provide differential 
diagnostic considerations for conditions in one of three cat-
egories: aggressive erosive, osteoarthritis-like, or mass-like 
depositional patterns of arthritis.

Hand and wrist arthritides are a heterogeneous spectrum 
of disorders in whom the common and defining feature is 
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joint pain and deformity. Arthritis is extremely common and 
affects up to 22.7% of the adult population, with as many as 
43.5% experiencing a resultant arthritis-related activity lim-
itation.1 Although more than 100 types of arthritis exist, only 
a small number are encountered in the hand and wrist in 
common clinical practice.2 In order of prevalence, osteoar-
thritis (OA), erosive osteoarthritis (EOA), calcium pyrophos-
phate dihydrate crystal deposition (CPPD), gout, rheumatoid 
arthritis (RA), and psoriatic arthritis (PsA) are the most fre-
quently encountered.3-6 Radiographs are the initial screening 
modality for this extremely common symptom—often com-
posed of a posteroanterior (PA) and Nørgaard (ball-catcher) 
view.7-9 The PA view is most effective for assessing miner-
alization and soft tissue changes whereas the Nørgaard view 
is essential to demonstrate early erosive disease.9 The PA 
view is obtained with the hand rigidly pressed against the 
detector and may highlight reducible subluxations. The 
Nørgaard view is an anteroposterior oblique view, which 
profiles the most common sites for early rheumatoid disease, 
including the radial aspect of the phalangeal bases, the tri-
quetrum and pisiform.9 The adequacy of this view is con-
firmed by an absence of metacarpal or phalangeal overlap, 
which would reduce sensitivity for erosions.9 The combina-
tion of these two views provides an efficient overview of the 
hand and wrist and is frequently obtained for the evaluation 
of arthritis.

A method of systematic interpretation of hand and wrist 
radiographs is important for the practicing radiologist.7 One of 
the most commonly used methods is the “ABCs” approach.8,9 
This systematic method relies on eight distinguishing features 
of the hand and wrist arthropathies: alignment, bone mineral-
ization, bone production, cartilage loss, calcification, 
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distribution of joint involvement, erosions, and 
soft tissue swelling. After evaluating each of 
the ABCs, the most common diagnoses can 
conceptually be grouped into one of three pri-
mary categories: aggressive erosive, OA-like, 
and mass-like depositional disease.

Alignment
Joint alignment is maintained by articular 

surface contact, ligaments, and the balance 
of opposing tendon forces.10 Characteristic 
subluxations may occur in certain arthropa-
thies. The inflammatory synovitis of RA can 
produce an accelerated weakening of liga-
mentous and tendinous structures with cap-
sular contraction, resulting in a pronounced 
ulnar and volar subluxation at the metacar-
pophalangeal (MCP) joints and boutonniere 
or swan neck deformities of the fingers.11 
PsA can produce a multidirectional pattern 
of severe subluxations.12 In contrast, the non-
uniform cartilage loss, secondary ligamen-
tous laxity, and asymmetric osteophyte 
overgrowth of OA variants produce only 
subluxations in the coronal plane at involved 
interphalangeal (IP) joints13,14 (Figure 1A). 
Subluxations are typically absent in deposi-
tional diseases such as CPPD and gout.15,16

Bone Mineralization
Bone mineralization is judged by comparing 

the summed cortical thicknesses of either the 
second or third metacarpal shafts in ratio to the 
width of the shaft.9 A normal ratio is 50% or 
greater.17 Osteopenia only occurs in RA, jux-
ta-articular in early disease and diffuse in later 
disease.9 If generalized osteopenia is seen in a 
patient with any other arthropathy, then a sys-
temic process such as disuse, medication, or 
aging is more likely responsible.9 A limited, 
periarticular osteopenia can be produced by 
hyperemia-induced osteoclast activation in 
diseases producing active synovitis, most 

commonly RA or septic arthritis but occasion-
ally in PsA. Juxta-articular osteopenia may 
also be seen in complex regional pain syn-
drome or thermal injury (heat or cold), which 
can be confirmed by history.

Bone Production 
Bone production is seen in two primary 

types, reparative bone and productive bone.9 
In OA, the slow cartilage wear provides suf-
ficient time for classic reparative bone to 
form, seen as subchondral sclerosis, osteo-
phytes, and articular surface widening.10 
Typical of primary OA and EOA, this can 
also be seen in conditions producing second-
ary OA such as CPPD arthropathy, hemo-
chromatosis, or acromegaly (Figure 1).15

In contrast, proliferative bone formation is 
the hallmark of the peripheral spondyloar-
thritides (SpAs).12 In the hands, this most 
often represents the PsA variant of SpA.12 
Because the inflammation in PsA centers on 
enthesial-synovial complexes, it produces 
fluffy, immature periosteal new bone adjacent 
to erosions12 (Figures 1B and 2B). Proliferative 
bone formation is an important discriminator 
between PsA and RA. RA lacks proliferative 
bone formation at MCP and IP joints and 
shows reparative bone formation only upon 
treatment or when secondary OA develops.12

Joint ankylosis is a healing response to 
complete cartilage destruction by an erosive 
arthropathy, most commonly occurring in 
PsA and EOA.18 Despite RA being charac-
terized as a purely erosive and “nonproduc-
tive” disease, joint ankyloses can occur 
between the carpal bones, but should not be 
seen in the MCP or IP joints.12

Cartilage
Although cartilage is radiolucent, its status 

can be inferred by observing preservation of 
joint space width. The aggressive inflammatory 
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arthritides of RA, PsA, and septic arthritis produce a uniform, 
diffuse destruction across the entire width of the articular car-
tilage, causing the joint spaces to undergo uniform narrowing19 
(Figures 1B, 2A, and 2B). In contrast, OA and OA-like con-
ditions (CPPD and EOA) result in nonuniform hyaline carti-
lage wear resulting in one side of the joint narrowing more 
than the other10,18 (Figure 1A). Gout typically deposits adjacent 
to instead of within a joint.16 The joint space is often preserved, 
even in the setting of extensive erosions, and this is an import-
ant discriminating feature from the more aggressive erosive 
arthritidies16,18,19 (Figure 2D).

Calcification
Calcification occurs in one of three specific sites: periar-

ticular soft tissues, tendons, or cartilage. Periarticular soft 
tissues are commonly involved by gout.20 Although uric acid 
crystal deposition in gout is radiolucent, calcium often copre-
cipitates and forms characteristic tophi, the density of which 
will depend on the amount of calcium present21 (Figure 3D). 
Tendinous calcification may be hydroxyapatite deposition 
disease (HADD) or CPPD. HADD tends to be amorphous 
and globular whereas CPPD tends to have a more linear or 
stippled pattern15,22 (Figure 6A). Hyaline and fibrocartilage 
chondrocalcinosis with CPPD also appears stippled or linear 
and will project parallel to the joint line.15,23

Distribution 
The classic distribution of RA is bilateral and symmetric 

with pancarpal, MCP, and proximal interphalangeal (PIP) 
joint involvement. PsA has several patterns of joint involve-
ment. It may present as an asymmetric oligoarthritis that is 
distal interphalangeal (DIP) joint predominant, in a “ray” 
distribution affecting the MCP, PIP, and DIP joints of a finger, 

Figure 1. Types of bone productive changes. A: Reparative bone 
in OA. PA view of the index finger demonstrates osteophytes and 
subchondral sclerosis in the IP joints with ulnar subluxation at the 
PIP (arrow). B: Proliferative bone formation in PsA. Fluffy or 
whiskery bone formation (arrow) is noted adjacent to marginal 
erosions at the DIP joint of the index finger with dactylitis, or 
“sausage digit.”

or in a bilateral symmetric polyarticular pattern that mimics 
RA.12,18 Even in the bilateral symmetric polyarticular pattern, 
PsA typically involves a DIP joint, a finding exceedingly rare 
in RA, aiding differentiation (Figure 3).12,19

The typical distribution of primary OA in the hand is the 
triscaphe joint, basal joint of the thumb, and the IP joint.13,18 If 
OA-like changes are seen in any other joint, a secondary form 
of OA (ie, posttraumatic, CPPD, hemochromatosis, or neuro-
pathic) should be sought.13,15,20,24 OA-like hooked osteophytes 
of the second and third MCP joints or advanced radioscaphoid 
OA-like changes progressing to scapholunate advanced col-
lapse are characteristic of CPPD arthropathy.15,24 Similar 
hooked osteophytes of the MCP joints, especially when located 
at the fourth and fifth MCP joints in the absence of chondroc-
alcinosis, should raise a concern for hemochromatosis.20

Figure 2. Comparison of erosions. RA (A), PsA (B), EOA (C), 
and gout (D). A: The erosions (arrow) in RA are proximal in dis-
tribution, aggressive and noncorticated, begin in the marginal 
bare areas of the joint, and are associated with uniform joint 
space narrowing. B: The erosions (arrow) in PsA are similar, but 
demonstrate a distal distribution with productive bone formation 
at the bases of the distal phalanges adjacent to the erosions. C: 
EOA with central erosions (arrow) creating a “seagull” configura-
tion of the DIP joint in the presence of marginal osteophytes. D: 
Gout produces sclerotically marginated periarticular erosions 
adjacent to lumpy-bumpy faintly mineralized tophus at the PIP 
joint. There are small elevated ridges of bone at the margins of 
the erosion (arrow) consistent with an “overhanging edge.” Note 
the PIP joint space is preserved.
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Gout distribution is random and can occur in any joint of 
the hand or wrist.9,20

Erosions 
Erosions may be aggressive or nonaggressive (Figure 2). Non-

aggressive erosions have corticated margins, indicating an indo-
lent process.9 Aggressive erosions lack a corticated margin, 
reflecting the underlying active inflammation preventing bone 
repair, and are typical or RA, PsA or septic arthritis.9

The location of erosions also differs among the arthritides. 
Erosions may be marginal, central, or periarticular. The mar-
gin of a joint represents a “bare area” of exposed bone inside 
the joint capsule with no overlying cartilage.19 This exposed 
bone will be the first site of erosion from inflammatory syno-
vitis in RA and PsA.13,12,19 As the disease progresses and 
overlying cartilage is destroyed, the entire joint surface 
becomes a “bare area” and the erosions progress centripetally.9

Central erosions are characteristic of EOA.9,18 In EOA, 
these erosions are often corticated and nonaggressive. The 
central concavity produced creates a classic “seagull” con-
figuration (Figure 2C) of the articular surface.9 The marginal 
bone is characteristically spared in EOA.18

Periarticular erosions occur adjacent to depositional diseases 
or mass-like processes in extra-articular soft tissues and are most 
commonly encountered with gout.20 The tophus produces a 
nonaggressive, corticated erosion.9 The tophus may elevate the 
adjacent periosteum and result in periosteal new bone formation 
producing an “overhanging edge” (Figure 2D), projecting 
beyond the normal contour of the bone.16 While not always 

Figure 3. Distribution of joint involvement 
in the various arthropathies (shaded cir-
cles). OA may be asymmetric. RA is 
typically bilateral and symmetric. PsA 
has several different distributions: 
Bilateral symmetric RA-like distribution 
as illustrated in the wrist and MCP joints, 
“ray” distribution as illustrated in the ring 
finger or a distal predominant disease 
involving several DIPs. CPPD preferen-
tially involves the second and third MCP 
and radioscaphoid joints and may pro-
duce a scapholunate advanced collapse 
(SLAC wrist). Gout is random with pref-
erential involvement of the carpometa-
carpal joints. EOA occurs in the same 
distribution as OA. 

present, this can be a useful characteristic feature of the gout 
erosion.16

Soft Tissues
Although the soft tissues are alphabetically last in the 

checklist, they are actually the most useful starting point in 
a visual search for arthropathies, especially the inflammatory 
or depositional arthritides. Soft tissue swelling may be focal, 
diffuse, symmetric, asymmetric, or lumpy-bumpy.9

Symmetric fusiform soft tissue swelling is seen in the inflam-
matory arthritides, most often RA or septic arthritis.9 The fusi-
form swelling may be the first radiographic finding of RA.11,19 
Diffuse swelling of the entire digit may also occur. Known as 
a “sausage digit” or dactylitis (Figure 1B), it is caused by syno-
vitis, tenosynovitis, and adjacent soft tissue inflammation sur-
rounding involved joints and is characteristic of PsA.18

Asymmetric soft tissue swelling from mechanical distor-
tion of the soft tissues by osteophytes is typical of OA and 
EOA.10 These are termed Heberden nodules at the DIP joints 
and Bouchard nodules at the PIP joints.13

The “lumpy-bumpy” pattern is produced by infiltration or 
deposition of foreign material within the soft tissues. This is 
most commonly seen with gout (Figure 2D), although may 
be seen with many other depositional processes including 
sarcoid, amyloid, or neoplasms.9,16,20

Putting the ABCs Together to Arrive at a Diagnosis 
Once all of the ABC features have been evaluated, the next 

step is to place the arthropathy into a differential category 
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based on a key set of shared features. These categories 
include aggressive erosive, OA-like, or mass-like deposi-
tional disease. The aggressive erosive arthritides all share 
features of uniform joint space loss, noncorticated marginal 
erosions, and symmetric soft tissue swelling. The OA-like 
arthropathies all share nonuniform joint space loss and 
osteophytosis. The mass-like depositional diseases share a 
lumpy-bumpy soft tissue swelling, preserved joint space, ± 
corticated, and juxta-articular erosions. The remaining ABC 
features are then useful for selecting a specific diagnosis 
from within each category (Figure 4 and Table 1).

The Aggressive Erosive Arthropathies 
The aggressive erosive category of disease includes septic 

arthritis, RA, and PsA. The aggressive erosive arthritides all 

share uniform joint space loss, noncorticated marginal ero-
sions, and symmetric soft tissue swelling.11,12,18,19 Any time 
there is an aggressive erosive arthropathy confined to a single 
joint, septic arthritis is the diagnosis of exclusion.19 When 
more than one joint is involved, the primary differential diag-
nosis is between RA and PsA (Figure 5).19

Any time there is an aggressive erosive 
arthropathy confined to a single joint, septic 
arthritis must be the diagnosis of exclusion.

Bone productive changes and the distribution are the most 
helpful discriminators. RA is purely erosive and nonproduc-
tive—with the potential exception of ankylosis in the carpal 

Figure 4. Quick reference table. Illustration of the three main categories of hand and wrist arthritis, grouped by shared radiographic 
features.

Table 1. The ABCs of Hand and Wrist Arthritis*

Breakdown of Features

Aggressive Erosive OA-Like Mass-Like Deposition 
GoutRA PsA OA EOA CPPD

Alignment (subluxation) Ulnar Multidirection Lateral Lateral None None

Bone mineralization Osteopenia Normal Normal Normal Normal Normal

Bone production None Productive Reparative Reparative Reparative Overhang

Cartilage (joint narrowing) Uniform Uniform Nonuniform Nonuniform Nonuniform Preserved 

Calcification None None None None Cartilage Soft tissue

Distribution Proximal, B/S DIP Typical Typical Atypical Random

Erosions Aggressive Aggressive None Central None Juxta-articular

Soft tissues Symmetric Symmetric Asymmetric Asymmetric Asymmetric Lumpy-bumpy 

*Typical distribution OA = triscaphe, first carpometacarpal, first MCP, and first to fifth IP joint involvement.
B/S, bilateral symmetric; CPPD, calcium pyrophosphate dihydrate crystal deposition-related arthropathy; DIP, several patterns with distal 
interphalangeal joint involvement frequent; EOA, erosive osteoarthritis; OA, osteoarthritis; overhang, overhanging edge; PsA, psoriatic 
arthritis; RA, rheumatoid arthritis.
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bones.11,12,19 PsA, in contrast, typically demonstrates at least 
subtle periosteal productive bone formation at the entheses 
or adjacent to marginal erosions if carefully sought.12 PsA 
may also produce IP joint ankylosis, an additional feature not 
seen in RA.18 Additionally, DIP involvement is exceedingly 
rare in RA, yet is frequently seen in PsA.12,19

The Osteoarthritic-Like Arthropathies 
The OA-like arthropathies include OA, EOA, CPPD 

arthropathy, and hemochromatosis. These conditions all 
share features of nonuniform joint space narrowing, subchon-
dral sclerosis, and osteophytosis ± asymmetric distortion of 
the soft tissues.6,9,13,15,24 Distribution and central erosions are 
the primary discriminators between these conditions 
(Figure 6).

Primary OA involves the basal joint of the thumb (32%), 
DIP (32%), PIP (16%), and thumb IP (15%) joints. EOA has 

a similar distribution to primary OA but with the addition of 
central erosions within the involved joints.9 Primary OA and 
EOA are often present concurrently in the hand. EOA may 
lead to ankylosis of the involved IP joint.18 Unlike the ero-
sions of aggressive inflammatory arthropathies, the marginal 
bare areas are spared in EOA.13,18

 CPPD arthropathy (Figure 6) has the appearance of OA 
in an atypical distribution, preferentially involving the second 
and third MCP and radioscaphoid joints. 15,25 
Chondrocalcinosis will usually be visible.15,25 It should be 
noted though that chondrocalcinosis and CPPD arthropathy, 
while associated,  are not  synonymous. 15,23,25 
Chondrocalcinosis can occur in the absence of CPPD arthrop-
athy. Diagnosis of CPPD arthropathy requires laboratory or 
radiographic demonstration of chondrocalcinosis and OA in 
a distribution that is atypical for primary OA—usually the 
MCP or radioscaphoid joints in the hand.23,25

Figure 5. Aggressive erosive disease in the wrist: Comparison of RA (A) and PsA (B). A: RA produces pancarpal joint space narrow-
ing with aggressive erosions seen at the scapholunate and distal scaphocapitate joints and at the tip of the ulnar styloid process 
(arrowheads). B: There is similar pancarpal joint space loss in this patient with PsA; however, note the additional bone formation 
(arrows).

Figure 6. CPPD arthropathy. PA view of the 
wrist (A) and oblique radiograph of the 
MCP joints (B) demonstrate characteristic 
features of an OA-like arthropathy. There 
are nonuniform joint space loss, subchon-
dral sclerosis, and osteophyte formation, 
but in an atypical distr ibution. A : 
Radioscaphoid joint involvement, chondro-
calcinosis (arrow), and large ulnar head 
geode (arrowhead) with early features of 
scapholunate advanced collapse are clas-
sic findings of CPPD arthropathy. Note the 
superimposed primary OA of the basal joint 
of thumb and first MCP joint. B: Presence 
of OA-like changes with hook osteophytes 
at the second and third MCP joints (arrows) 
is characteristic of CPPD arthropathy, but 
can also be seen with hemochromatosis or 
posttraumatic secondary OA.
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Hemochromatosis can have a similar appearance to CPPD 
arthropathy, but typically lacks chondrocalcinosis and dem-
onstrates the OA-like hook osteophytes most prominently 
involving the fourth and fifth MCP joints.20 As unmanaged 
hemochromatosis can lead to cirrhosis, diabetes, and other 
complications, a screening serum transferrin iron saturation 
should be recommended in these cases.

The Mass-Like Depositional Arthropathies
The depositional arthropathies involve infiltration of a for-

eign substance into the bones, joints, or soft tissues.9 The 
most identifying characteristic is lumpy-bumpy asymmetric 
soft tissue swelling.9,16,20 By far the most commonly encoun-
tered disease in this category is gout.4 Less common entities 
that can produce a mass-like lumpy-bumpy appearance 
include amyloidosis, sarcoidosis, and rheumatoid nodules.9 
When a single mass-like site is identified in a patient under-
going rheumatologic workup, remember to consider and 
exclude neoplasm before presuming depositional disease. 
Gout is exceedingly rare in premenopausal women.4

When a single, mass-like site is identified in a 
patient undergoing rheumatologic workup, 
remember to consider and exclude neoplasm 
before presuming depositional disease.

In premenopausal women with lumpy-bumpy soft tissue 
findings, a diagnosis other than gout should be sought.

Although an acute gout attack can mimic infectious or inflam-
matory arthritis clinically, the radiographic appearance of acute 
gout is nondestructive.20 Acute gout does not produce cartilage 
loss or aggressive erosions.20 Symmetric soft tissue swelling may 
be the only radiographic finding.16 There is a delay of 5 to 10 
years between the first clinical symptoms of gout and the devel-
opment of radiographic tophus and periarticular erosions.16,20 
Additional intraosseous tophus may develop, potentially mimick-
ing an expansile bone lesion such as an enchondroma.16 Bone 
mineralization and the joint space are characteristically preserved 
in gout in the absence of intra-articular involvement.9

Conclusion
An eight-feature search pattern (the ABCs) is recommended 

when evaluating radiographs for the diagnostic features of 
arthritis. In the hand and wrist, initial grouping of an arthropa-
thy by its key radiographic features—aggressive erosive, 
OA-like, or mass-like depositional findings—can ease selection 
of the appropriate differential diagnostic considerations. The 
further application of additional detailed ABC features within 
these categories will often narrow down the differential to a 
specific diagnosis. Although this is a useful framework, some 
caution needs to be taken to avoid oversimplifying the arthropa-
thies. Be aware of the mimics covered and recognize that rarer 
arthritides may overlap. The constellation of radiographic find-
ings must be interpreted in the context of clinical scenario. 
When rheumatologic clinical notes, serologies, or better yet, 
discussion with the rheumatologist is available, all of these can 
prevent misdiagnosis of atypical or confusing cases.
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 1. Figure 7 is a radiograph of a 22-year-old man who presented 
with right-hand pain and swelling in the third MCP joint 
(depicted). Which one of the following types of erosion is 
present?
A. Aggressive
B. Nonaggressive
C. Neither type

Figure 7.

 2. Which one of the following describes the joint space shown 
in Figure 7?
A. Preserved
B. Uniform narrowing
C. Nonuniform narrowing

 3. The bone mineralization at the third MCP joint in Figure 7 is
A. normal
B. periarticular osteopenia
C. diffuse osteopenia
D. none of the above

 4. On the basis of Figure 7, the most likely radiologic category 
of disease is
A. aggressive erosive
B. OA-like
C. mass-like depositional
D. metabolic

 5. The most likely preliminary diagnosis for the patient shown 
in Figure 7 is
A. RA
B. PsA
C. septic arthritis
D. acute CPPD arthritis

 6. A 60-year-old woman presents for follow-up of a known wrist 
arthritis, which is in remission. On radiography, nonaggres-
sive (well-corticated) erosions are seen without bone forma-
tion. Which one of the following conditions is most likely?
A. PsA
B. Treated RA
C. Septic arthritis
D. OA

 7. Radioscaphoid joint OA and chondrocalcinosis in the wrist 
are characteristic of
A. chronic CPPD arthropathy
B. primary OA
C. chronic gout
D. RA

 8. A 35-year-old man presents with longstanding wrist pain and 
deformity. The radiograph shows aggressive erosions and 
uniform joint space loss throughout the wrist and MCP joints 
in a bilateral, symmetric pattern. Two DIP joints are involved. 
Which one of the following conditions is most likely?
A. RA
B. PsA
C. EOA
D. Acute on chronic gout

 9. A 40-year-old man presents with chronic right-hand pain. A 
radiograph shows hooked osteophytes at the second through 
fifth MCP joints. No chondrocalcinosis is seen at the trian-
gular fibrocartilage disc. Which one of the following labora-
tory tests should be performed?
A. Serum uric acid
B. Serum transferrin iron saturation
C. Serum rheumatoid factor
D. HLA-B27 genetic testing

 10. A 60-year-old man presents with wrist pain. Radiographs 
show nonuniform joint space narrowing, subchondral scle-
rosis, and subchondral geode formation at the radiocarpal 
joint. Assuming that there has been no prior trauma to this 
joint, which one of the following is the most likely diagnosis?
A. RA
B. PsA
C. OA
D. CPPD arthropathy
E. Tophaceous gout


