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INTRODUCTION

Radiolabelled polyclonal immunoglobulin G
(1gG) scintigraphy has been recognized as a reli-
able method for the localization and evaluation
of pyogenic infections in human'~*. Moreover,
the localization and the severity of inflammatory
joint disease can be detected with radiolabelled
nonspecific IgG*> . Proposed mechanism in the
localization of infection and inflammation is
nonspecific accumulation of the protein resulting
from increased vascular permeability and specif-
ic trapping of IgG by inflammatory cells mediat-
ed through Fe receptors®?.

The evaluation of the activity of the synovial
inflammation in rheumatoid arthritis is important
for the management of the disease'®. Although
#¥mTc—MDP whole body bone scan plays the
major role in the diagnosis of arthritis, compara-
tive studies between other radiopharmaceuticals
and clinical criteria were performed to improve
the inflammation specificity. *"Tc-HMPAO leu-
kocyte, *"Tc-nanocolloid and *"Tc—pyrophos-
phate joint imaging were compared to clinically
measured joint activity scores. However, since
yet these imaging modalities could not take place
in the routine procedure and none has become a
reliable objective method to assess disease
¥nTe—la-
belled polyclonal human IgG(HIG) scintigraphy
can be employed to detect and evaluate the dis-

activity in rheumatoid arthritis''?,

ease activity, suggesting the severity of synovitis
judging by nonspecific accumulation of HIG on
inflammatory foci®.

The purpose of this study was to distinguish
arthritis with active inflammation from those
without active inflammation and to correlate the
degree of radiotracer uptake in patients with
rheumatoid arthritis with clinical and MR indices

of the joint inflammation by using ®"Tc~labelled

HIG scan.

PATIENTS AND METHODS

15 patients, 12 patients fulfilling the criteria of
American Rheumatism Association for definite
or classic rheumatoid arthritis, 2 with ankylosing
spondylitis and 1 with degenerative osteoarthritis
were included in this study. Informed consents
were obtained from all patients. Scintigraphic,
radiologic and clinical evaluation were done to
all patients.

Modified polyclonal human IgG(Technescan
HIG, Mallinkrodt Diagnostica, Petten, Holland)
was labelled with *~Tc—pertechnate according to
the instruction of the manufacturer. Static imag-
es were obtained 4 hours after intravenous injec-
tion of 20mCi(740 MBq) of *“"Tc-labelled HIG,
using large field of view dual head gamma cam-
era, equipped with a low energy high resolution
parallel hole collimator. Anterior and posterior
whole-body images as well as spot views of the
focal sites of increased radiotracer uptake were
obtained in a 256 X 256matrix.

In all patients, 20mCi of ®"Tc-methylene di-
phosphate(MDP) was
within a week after HIG scan for whole body

injected intravenously
bone scan(WBBS). Anterior and posterior whole
body images and static images were obtained 4
hours after intravenous administration of *“"Tc—
MDP to compare with HIG scan.

Clinical severity of the joint inflammation was
assessed by the degree of elevation of erythro-
cyte sedimentation rate(ESR). Magnetic reson-
ance(MR) images were obtained from the joints
in which markedly increased activities was noted
on HIG scan. Each joints undertaken gadolinium
enhanced MRI were wrist(n=11), knee(n=2)
and hip joint{n=2). MR imaging was performed
with a 1.5T signa unit(General Electrics Medical
systems, Milwaukee, Wis). MR studies included
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spin echo T1 weighted images(500/16[ repetition
time in msec/echo time in msec]) with 5 mm
thickness, 256 X192 matrix size and multiple
echo T2 weighted images(2000/20, 70) with dy-
namic gadolinium enhancement studies using
multiplanar gradient recalled echo imaging
(MPGR)(68/12, flip angle 60°) after intrave-
nous administration of 0.2mmol/kg gadopentate
meglumine(Magnevist; Schering, Berlin, Germa-
ny). Measurement of both ESR and MR imaging

were performed within a week following HIG

Fig. 1. 42 year-old female patient with rheumatoid

scan.

The scintigraphic images were interpreted by 3
radiologists in a blinded fashion. Interobserver
discrepancies were resolved by means of a con-
sensus decision, if at least 2 of 3 interpretation
were in agreement. The scintigraphic images
were evaluated according to the following crite-
ria; normal, if no focus of abnormal *"Tc-a-
belled HIG localization was identified; mild, if lo-
calized increased radioactivity within the joint
area was greater than that of soft tisstie and
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arthritis with active synovitis in case 9.

a) HIG scan *"Tc-labelled HIG scan showed
marked increased uptake on both wrists,
multiple metacarpophalangeal and inter-
phalangeal joints.

b) WBBS using “"Tc-MDP also showed
marked increased uptake on both wrist and
hand joints, but distribution of increased up-
take was somewhat different.

¢) Gadolinium enhanced T1 weighted MR im-
ages of right wrist showed intense gadolini-
um enhancement along synovium, and en-
hanced sites on MR images correlated well
with those of markedly increased uptake on
HIG scan.
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lesser than that of blood vessels; marked if loca-
lized increased radioactivity was greater than
that of blood vessels. The grade of uptake was
then compared with the clinical and radiologic se-
verity of synovial inflammation. Active synovitis
was defined when elevation of ESR and gadolini-
um enhancement of synovium on MRI were ex-
hibited. Since active synovitis were not demon-
strated in 2 patients with ankylosing spondylitis,
1 with degenerative osteocarthritis and 1 with
rheumatoid arthritis, we used them as control pa-
tients.

RESULTS

Scintigraphy of the joints of patients with
rheumatoid arthritis demonstrated a definite lo-
calization of ¥"Tc-labelled HIG at the articular
sites with clinically active arthritic process.
Joints with high uptake were clearly discernible
on the whole body images. Markedly increased
radiotracer uptake within the joints was seen in
10 of 11 rheumatoid arthritic patients with
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active synovitis, whereas normal or mild in-
creased uptake was noted in joints with rheuma-
toid arthritic patient(n=1) or nonrheumatoid pa-
tients(n = 3) without active synovitis, respe-
ctively. In patients with active synovitis, an ele-
vation of ESR and gadolinium enhancement
along synovium on T1 weighted images were
noted, and both early and late enhancements of
both pannus and joint effusion on dynamic gado-
lintum—enhanced studies were noted. The degree
of uptake of *"Tc-HIG correlated well with the
degree of inflammation(Fig. 1, 2)(Table 1).
The localization of the involved joints and the
degree of radiotracer uptake were different in
WBBS, compared to *"Tc¢~HIG scan. In patient
with degenerative osteoarthritis, WBBS revealed

Table 1. Comparison between findings of ESR,
MRI and HIG Scan

MR Gd Enhance
HIG (+) () ESRmm/hr)
Marked 10 47-134
Mild 1 2 21-38
Normal 2 14-16
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Fig. 2. 49 year—old male patient with rheumatoid arthritis with active synovitis in case 2.
a) *"Tc-labelled HIG scan showed markedly increased uptake on both wrist and hand joints.
b) Gadolinium enhanced Tl-weighted MR image of left wrist showed enhancement along the
synovium and those finding suggested active synovitis and enhanced sites were well correlated with

markedly increased sites on HIG scan.
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increased radiotracer uptake on both sides of were demonstrated, but gadolinium enhancement
knee joints whereas *"Tc-HIG scan showed no was not demonstrated(Fig. 3).
evidence of abnormally increased uptake of *"Tc Clinical characteristics of the investigated pa-

—-HIG. On MR 1mages of both knee joints, multi- tients, the results of the *"Tc—labeled HIG scin-
ple osteophytes and loose bodies within the joints tigraphy, **Tc~MDP whole body bone scan and

Fig. 3. 65 year—old female patient with degenerative os-

teoarthritis without active synovitis in case 15.

a) WBBS using *"Tc-MDP showed markedly in-
creased uptake on right knee joint and mild in-
creased uptake on left knee joint.

b) “"Tc-abelled HIG scan showed normal uptake
on both knee joints.

¢) Tl-weighted saggital and images on right knee
showed multiple osteophytes, intraarticular
loose bodies and small amount of joint effusion
and those findings are characteristics of degen-
erative osteoarthritis.

d) Dynamic gadolintum enhanced MR images
showed no enhancement along synovium.
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Table 2. Summary of Patient Data
No/Sex/Age Clinical Dx HIG MRI ESR WBBS

1/F/57 RA 11 + 88 ++
2/M/49 RA i + 106 +4
3/M/60 RA I + 67 + +
4/F/40 RA I + 100 ++
5/F/16 RA I + 56 ++
6/M/41 RA I + 53 +
7/F/62 RA II + 47 ++
8/F/17 RA 11 + 80 ++
9/F/42 RA il + 134 ++
10/F/40 RA I + 115 ++
11/F/52 RA 1 + 38 ++
12/M/50 RA I - 23 +
13/M/28 AS 1 - 21 +
14/M/23 AS 0 - 16 +
15/F /65 DOA 0 — 14 ++

Abbereviation | RA : rheumatoid arthritis, AS : an-
kylosing spondylitis,
DOA : degenerative osteoarthritis.
HIG : I-marked, I-mild increased, O-normal up-
take within the joints
MRI : (+ )—gadolinium enhancement positive
(—)—gadolinium enhancement negative
WBBS : + +-—stong positive
+-weakly positive.

MRI are summarized in Table 2.

DISCUSSION

Previous scintigraphic studies with ''In-a-
belled human nonspecific polyclonal IgG demon-
strated that it accumulated at the sites of inflam-
mation in both rats and human subjects with
focal pyogenic infection'*%. It was demonstrat-
ed that scintigraphy with ®"Tc~IgG could also lo-
calize area of pyogenic infection in mice and
sterile inflammation in the collagen—induced
model of arthritis in rats®. Recently scintigraphy
with ¥Tc-labelled HIG produced good images of
synovial inflammation in patients with rheuma-
toid arthritis”.

It is thought that rheumatoid arthritis is auto-

immune origin®**'?. In approximately 80% of the

patients with rheumatoid arthritis, an autoan-
tibody produced by synovial tissues and B lym-
phocytes targeting the Fc portion of IgG were
present. The exact mechanism of HIG accumula-
tion at the site of inflammation still has not
clearly understood. However, the increased vas-
cular permeability at the involved sites and the
exudation of plasmaprotein through a leaking
capillary bed at the site of inflammation are
thought to play a significant role. It is also sug-
gested that an intact Fe portion 1s favorable for
the concentration of IgG at the site of inflamma-
tion*?. Possible role of rheumatoid factor in the
rheumatoid arthritis and HIG accumulation had
been discussed'®. Probably the HIG accumulation
occurs in relation with yet unknown immunolog-
ic mechanism and/or the physicochemical char-
acteristics of HIG molecule play the dominant
role.

Until recently, in the evaluation of disease
activity in rheumatoid arthritis, the goal of objec-
tivity In quantitation has largely remained elu-
sive. Joint scintigraphy has a potential to provide
an objective noninvasive way of measuring
synovial involvement in arthritis'®.

The results of our study indicated that scintig-
raphy with *™Tc-abelled HIG in patients with
rheumatoid arthritis could localize and measure
the activity of the synovial inflammation in clini-
cally and radiologically involved joints. The ele-
vation of ESR and gadolinium enhancement
along the synovium and pannus and joint effu-
sion on T1 weighted images of MRI could reflect
the activity of synovial inflammation, clinically
and radiologically. In rheumatoid patients with
active synovitis, localized, mild to markedly in-
creased uptake of *™Tc-labelled HIG within the
involved joints were demonstrated. However, in
rheumatoid and non-rheumatoid patients without
active synovitis exhibited either normal or mild
increased uptake of *“"Tc-labelled HIG within
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the involved joints.

When compared to **Tc-MDP WBBS, the dis-
tribution and degree of the radiotracer uptake
were different. Although **Tc-MDP WBBS 1is
indispensable for rapid localization of the site of
the lesions and visualization of the osseous struc-
tures, little information can be obtained about
soft tissue involvement and the actual extent and
nature of the lesion because it lacks specificity to
discriminate between reactive increased bone
turn—over and actual inflammation'-'®,

Although gadolinium enhanced MRI can also
reflect activity of synovial inflammation, *Tc—
labelled HIG scintigraphy has the advantage of
imaging of the whole involved joints at glance
and cost effectiveness.

In conclusion, although the number of patients
we studied was small, our study suggested that
®nTc-labelled HIG scintigraphy was a useful
method in the evaluation and screening of the
joints with active synovial inflammation in rheu-
matoid arthritis.

SUMMARY

Many clinical and laboratory tests have been
employed to evaluate disease activity in
rheumatioid arthritis. *"Tc-labelled polyclonal
IgG(HIG) has been demonstrated to accumulate
in focal sites of infection or inflammation in both
animals and human subjects. The purpose of this
study was to distinguish arthritis with active in-
flammation from those without active inflamma-
tion and to correlate relative intensities of *™Tc~
labelled HIG uptake of the rheumatoid arthritis
with clinical and MR indices of the joint inflam-
mation.

This study included twelve patients with active
rheumatoid arthritis, two with ankylosing spon-
dylitis and one with degenerative osteoarthritis

without active inflammation. A Whole-body and

spot images were obtained 4 hours after intrave-
nous injection of 20mCi of *"Tc-labelled HIG.
Scintigrams were assessed visually by 3 experi-
enced radiologists, and graded as normal or mild-
ly and markedly increased uptake within the
joints, and the degree of uptake was compared
with clinical and radiologic severity of synovial
inflammation. MRI studies were done on the in-
volved joints consisted of wrist(n=11), knee(n
=2) and hip joint(n=2). Active synovitis was
defined when marked elevation of ESR and gad-
olinium enhancement of synovium on MRI were
demonstrated.

Markedly increased radiotracer uptake was
seen in 10 of 11 rheumatoid arthritic patients
with active synovitis whereas normal or mildly
increased uptakes were noted in others, including
rheumatoid arthritic patient{n=1) and non-—
rheumatoid patients(n = 3) without active syn-
ovitis. This study showed that the localization of
involved joints in rheumatoid arthritis could be
detected with *"Tc—abelled HIG and that the de-
gree of uptake correlated well with the degree
and activity of inflammation.

In conclusion, *™Tc—labelled HIG scan is a use-
ful method in the evaluation of active inflamma-

tion in rheumatoid arthritis.
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