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ABSTRACT. Objective. To study distal interphalangeal (DIP) joints in patients with psoriatic arthritis (PsA) with or
without onychopathy, using magnetic resonance imaging (MRI).
Methods. Twenty-three patients with PsA (9/14 F/M, median age 47 yrs), 12 with onychopathy (2/10 F/M,
median age 44 yrs) and 11 without (7/4 F/M, median age 52 yrs), and 10 control subjects (5/5 F/M, medi-
an age 43.2 yrs) were enrolled. MRI of nail and distal phalanx (DP) including examination of DIP joints
was carried out. MRI was performed with a surface coil in a 1.5 T device. For each selected finger, both
longitudinal and axial scans were performed. The involvement of nail, DP, and DIP joint was scored.
Results. Nail thickening with or without surface irregularity occurred in 95.7% of cases (100% with
onychopathy and 90.9% without). MRI nail involvement was more frequent in patients with clinical
evidence of onychopathy than in those without (p = 0.003). Similarly, 95.7% of patients showed MRI
abnormalities of DP (100% with onychopathy and 90.9% without). MRI DP abnormalities were more
marked in patients with clinical evidence of onychopathy than in those without (p = 0.009).
Involvement of DIP joints was present in 34.8% of cases (58.3% with onychopathy and 9.1% without),
and onychopathic patients showed marked MRI DIP joint involvement in 5 cases and mild in 2, while
patients without onychopathy showed minimal changes in one case (p = 0.03). Considering the entire
group of patients, MRI involvement of DIP joints was always associated with MRI DP changes, and in
no case was it present alone.
Conclusion. MRI nail involvement was present in almost all patients with PsA studied, even in those
without clinically evident onychopathy. MRI involvement of DP always overlapped with nail involve-
ment, since it was present in all psoriatic cases showing MRI nail involvement. In contrast, MRI DIP
joint involvement was almost exclusively in a lower percentage of the patients with clinical nail
involvement and was always associated with MRI DP changes. Our results suggest that DIP joint
involvement is always secondary to nail and DP involvement. (First Release June 1 2006; J Rheumatol
2006;33:1315-9)
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A direct correlation between nail and articular involvement in
psoriatic arthritis (PsA) has been described. In particular, a
topographical association between distal interphalangeal
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(DIP) joint arthritis and dystrophy of the adjacent nail is wide-
ly reported!. Bone changes of the distal phalanx (DP) are
generally considered in the context of DIP arthritis and are
frequently associated with more severe arthritic changes. In a
recent study4, however, we were unable to confirm this con-
cept. Indeed, although the occurrence of DIP arthritis seemed
dependent on the duration of nail involvement, we found no
statistical difference in the distribution of DIP arthritis in
patients with PSA with or without onychopathy.

We then hypothesized a topographical association between
bone changes in the DP and dystrophy of the adjacent nail.
Indeed, our results showed that, irrespective of the presence of
DIP arthritis, patients with PSA with onychopathy had a more
marked bone involvement at the level of the DP than those
without nail involvement.

We evaluated nail, DP, and DIP joints in patients with PsA
with or without onychopathy using magnetic resonance imag-
ing (MRI). Our aim was to demonstrate that, in PsA, nail
involvement is more frequently associated with involvement
of the DP than with involvement of the adjacent DIP joint.
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MATERIALS AND METHODS

Twenty-three consecutive, unselected, unrelated patients with PsA attending
the outpatient clinic of the Rheumatology Unit from May to September 2004
(14 male, 9 female, median age 47 yrs, range 24-74 yrs), 12 with onychopa-
thy (10 male, 2 female, median age 44 yrs, range 32—74 yrs; median dura-
tion of onychopathy 49 mo, range 8-300 mo), and 11 without ony-
chopathy (4 male, 7 female, median age 52 yrs, range 24—69 yrs) were
included. A control group of healthy subjects was also studied (5 male,
5 female, mean age 43.2 yrs, range 25-75). Controls were nonsmokers
without onychopathy who were recruited from the hospital staff. Nail
changes were scored with the Nail Psoriasis Severity Index (NAPSI)
according to Rich and Scher’. All patients and controls provided
informed consent.

MRI examination of the nail and DP including the DIP joint was carried
out. MRI was performed with a surface coil in a 1.5 T device (Philips
Gyroscan Intera). For each selected finger, both longitudinal (TSE T1-T2
weighted) and axial (3D FFE T1-T2 weighted) scans were performed, with a
slice thickness of 1.5 mm and an interslice gap < 0.1 mm. Vaseline was
applied on the nail to locate external margins exactly.

In the presence of a clinically evident nail involvement, we per-
formed MRI to evaluate nail, DP, and DIP joint of fingers or one of the
fingers with evident ungual lesions. In cases where nail involvement
was absent, we performed MRI to evaluate nail, DP, and DIP joint of fin-
gers or one of the fingers with referred arthritic symptoms. In the con-
trols, we evaluated nail, DP, and DIP joint of the index finger of the non-
dominant hand.

MRI involvement of the nail, DP, and DIP joint was arbitrarily scored by
2 different radiologists who were unaware of the diagnosis. In particular,
abnormal findings were recorded when radiologists achieved 100% agree-
ment in evaluation of specific changes. Consequently, final diagnostic cate-
gories were obtained with the consensus of radiologists on the basis of the
analysis of different results derived from examined MR scans, read inde-
pendently. Included scores are detailed in Tables 1, 2 and 3.

Statistical analysis. Results are reported as median and range except when
otherwise indicated. Fisher’s exact test and Mann-Whitney U test were
applied for categorical and continuous variables, respectively. The statistical
analysis was performed with the statistical software SPSS for Windows,
release 13.0.1.

RESULTS

Based on the NAPSI, nail changes were classified into
changes in the nail matrix or the nail bed. Matrix changes
included pitting in 8 cases, leukonychia in 4 cases, crumbling
in 4 cases, and red spots in the lunula in 2 cases, while bed
changes included onycholysis in 10 cases, hyperkeratosis in 9
cases, and oil-drop discoloration in 5 cases. Median NAPSI
was 5 (range 3-8). Among controls no subjects showed nail
changes.

Thickening, with or without surface irregularity, was the
commonest MRI finding of nail involvement, occurring in
95.7% of cases (100% of patients with onychopathy and
90.9% of patients without onychopathy; Figures 1B, 1C). In
addition, MRI nail involvement score was higher in patients
with clinical evidence of onychopathy than in those without (p
=0.003; Table 1). Among controls no abnormal findings were
recorded (Table 1).

Similarly, 95.7% of the patients showed MRI abnormali-
ties of DP (100% of patients with onychopathy and 90.9% of
patients without onychopathy; Figures 2B, 2C, 3D, and 3C).
In particular, MRI DP abnormalities were more marked in
patients with clinical evidence of onychopathy than in those
without (p = 0.009; Table 2). Among controls, abnormal bone
resorption (score 2) was recorded in only one subject, while in
the remaining cases no abnormal finding was found (Table 2).

Involvement of DIP joints was present in 34.8% of the
cases (58.3% of patients with onychopathy and 9.1% of
patients without onychopathy). In particular, onychopathic
patients had marked MRI DIP joint involvement in 5 cases
and mild involvement in 2, while patients without onycho-
pathy showed only minimal changes in one case (p = 0.03;

Table 1. Distribution and grading of nail involvement demonstrated with magnetic resonance imaging (MRI)
in psoriatic patients with and without onychopathy and in controls.

Patient Total With MRI Grading* (%)

Positive Features ~ Score 2 Score 1 Score 0
With onychopathy, no. (%) 12 12 9 (75) 3(25) 0(0)
Without onychopathy, no. (%) 11 10 1(9) 9 (82) 109)
Controls, no. (%) 10 0 0 (0) 0 (0) 10 (100)

* Score: 0 = no changes; 1 = nail thickness; 2 = nail thickness and surface irregularity.

Table 2. Distribution and grading of distal phalanx involvement demonstrated with MRI in psoriatic patients

with and without onychopathy and in controls.

Patients Total With MRI Grading* (%)

Positive Features  Score 2 Score 1 Score 0
With onychopathy, no. (%) 12 12 8 (67) 4 (33) 0 (0)
Without onychopathy, no. (%) 11 10 109) 9 (82) 109
Controls, no. (%) 10 1 1(10) 0 (0) 9 (90)

* Score: 0 = no changes; 1 = minimal bone abnormalities (bone edema, subchondral geodes); 2 = severe bone
abnormalities (marginal erosions, bone resorption, bone proliferation).
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Table 3. Distribution and grading of DIP joint involvement demonstrated with MRI in psoriatic patients with

and without onychopathy and in controls.

Patients Total With MRI Grading* (%)

Positive Features  Score 2 Score 1 Score 0
With onychopathy, no. (%) 12 7 5 (42) 2 (17) 5(42)
Without onychopathy, no. (%) 11 1 0(0) 1(9) 10 91)
Controls, no. (%) 10 2 1(10) 1(10) 8 (80)

* Score: 0 = no changes; 1 = minimal joint abnormalities (bone edema, subchondral geodes); 2 = severe joint
abnormalities (marginal erosions, bone resorption, bone proliferation, joint space narrowing).

Table 3, Figures 2C, 3B, and 3C). Among controls, joint space
narrowing (score 2) and subchondral geodes (score 1) were
detected in 2 cases, respectively, while no abnormal findings
were recorded in the remaining subjects (Table 3).

In addition, patients without a clinically evident onychopa-
thy showed marked MRI involvement of DP, which in one
case was also associated with involvement of the DIP (in 90%
and 10% of the cases, respectively). On the other hand,
patients with clinically evident onychopathy always showed

Figure 1. MRI of the distal phalanx, FFE T1 3D axial, executed after apply-
ing vaseline (asterisks) on the nail to identify its outer margin. A. MRI in a
control subject in which the axial plane allows exhaustive study of the nail,
which appears as a physiologic low signal of regular shape and thickness
(arrows). B. A patient with PsA without a clinically evident onychopathy with
a thickened nail (arrows; grade 1). C. A patient with PsA and onychopathy
(duration of onychopathy 127 mo) with a thickened nail, which presents an
irregular outer margin (arrows; grade 2).

MRI involvement of the DP, which was also associated with
involvement of the DIP in 58% of the cases. This distribution
was statistically significant (p = 0.03).

Considering the entire group of patients, MRI involvement
of the DIP joint was always associated with MRI DP changes,
and in no case was MRI DIP joint involvement present alone.

Our results showed that MRI nail involvement score was
higher in patients with clinically evident psoriatic onychopa-
thy than in those without (median value 2, range 1-2 vs medi-
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Figure 2. MRI of the distal phalanx: TSE T1 sagittal (A) and TSE T2 sagittal (B and C) images. A. Normal DIP joint in a control sub-
ject. B. Patient with PsA without onychopathy. There are focal abnormalities of bone signaling at the base of the DP (arrow) due to
arthritis (grade 1). C. Patient with PsA and onychopathy. An advanced structural modification of the DIP joint is shown, with mor-
phological alteration of the articular surfaces and narrowing of the joint space (arrow; grade 2). Enthesopathy of the flexor tendon is
also detectable (asterisk).

Figure 3. MRI of the distal phalanx: TSE T1 sagittal (A and C) and TSE T2 sagittal (B) images. A. Normal DIP joint structure in a
control subject. B and C. In a patient with PsA with no onychopathy (B) marginal syndesmophytosis (arrows) can be detected; in a
PsA patient with onychopathy (C) there is advanced morphological abnormality of the DIP joint (arrows), with anterior partial lux-
ation and capping. A reaction of the nearer soft tissue is also evident (asterisk), with enthesopathy of the flexor tendon.
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an value 1, range 0-2; p = 0.004). On the other hand, NAPSI
score was higher in patients with increased MRI nail involve-
ment score versus those with lower values (median 6, range
5-8 vs median 3, range 3—4; p = 0.009).

DISCUSSION

In our recent study* we were unable to confirm a direct corre-
lation between nail and articular involvement of DIP joints,
which has been described in patients with PsA. Using stan-
dard radiographic films we hypothesized a topographical
association between bone changes in DP and dystrophy of the
adjacent nail. Therefore, we studied a group of patients with
PsA with or without onychopathy using MRI of nail, DP, and
DIP joints, with the aim of investigating the pathological rela-
tionships between all these structures in PsA. This approach
was possible because MRI of the nail unit is now available
with small dedicated surface coils that use a modified imaging
strategy of ungual and subungual diseases.

Our results outline clinical aspects that are useful topics for
further discussion: (1) We found MRI nail involvement in
almost all cases of patients with PsA studied, even in the cases
without clinically evident onychopathy. In particular, MRI
nail score was higher in patients with increased NAPSI score.
(2) MRI involvement of the DP always overlapped with that
of the nail. Indeed, this was found in all PsA cases showing
MRI nail involvement. (3) MRI DIP joint involvement was
demonstrated almost exclusively in a lower percentage of the
patients with clinical nail involvement. This point could sug-
gest a strict relationship between nail involvement and DIP
arthritis. However, in no case was MRI DIP joint involvement
present alone, but was always associated with MRI DP
changes. This aspect may change our perspective of the prob-
lem. On the basis of this result, the involvement of the DIP
joint seems to be secondary to that of DP and only subse-
quently to that of the nail.

We realize that our results come from a cross-sectional
approach and that conclusive findings require a longitudinal
study. However, our data seem to strongly support the hypoth-
esis of sequential involvement, i.e., involvement of the nail
and the DP bone first, and only subsequently of the adjacent
DIP joint.

Our results give great prominence to nail involvement of
patients with PsA, which seems to be the main lesion, present
in all cases. Psoriatic onychopathy pathogenetically implies
the involvement of DP. This point may be explained on the
basis of a direct anatomical link between the nail and the DP.

The nail is linked to the DP bone by several entheses, which
diffuse PsA inflammatory changes from nail to bone through
cellular fat tissue’-3, in patients with or without onychopathy.

From our results, involvement of the DIP joint seems
always to be secondary to that of DP. This may be explained
by considering the anatomical structure of the DP, which may
be thought of as a voluminous enthesis’8. The DP is sur-
rounded by several entheses, which envelop the DIP joint, an
articulation that is more fibrous than it is synovial. The
inflammation of DP caused by the inflammation of nail may
diffuse, through these entheses, to the adjacent DIP joint.

The peculiar anatomical structure and the relationships
between nail, DP, and the adjacent DIP joint explain our
results in psoriatic arthritis, which is primarily an entheseal
disease; this may also explain why the DIP joint is usually
spared in rtheumatoid arthritis, which is primarily a synovial
disease®1°,
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