
Letters to the Editor
Comparison of 99m technetium 
nanocolloid scintigraphy with 
99m technetium human 
immunoglobulin G scintigraphy 
in the differentiation of 
infl ammatory joint disorders in 
patients with joint pain

Sirs,
Musculoskeletal pain is a common health 
problem in the western countries. There is 
interest in diagnostic tools which may aid 
in identifying the individuals with arthri-
tis among the patients suffering from joint 
pain. However, ultrasonography is operator-
dependent and magnetic resonance imaging 
(MRI) is expensive. Bone scintigraphy is a 
sensitive method for detecting synovitis, 
but it is often also positive in osteoarthritic 
joints (1). The utility of 99m technetium-la-
belled human immunoglobulin G (HIG) 
in the assessment of arthritis is well docu-
mented (1-5), and it can be considered the 
gold standard scintigraphic method in the 
assessment of arthritis.
In the present study, we compared 99mtech-
netium-labelled nanocolloid (NC, Nano-
coll®, Nycomed Amersham Sorin, Salug-
gia, Italy) with HIG (Technescan HIG®, 
Mallincrodt Medical BV, Petten, Holland) 
in outpatients with recent-onset joint symp-
toms. The study involved 43 adult patients 
admitted to the Division of Rheumatology 
at Oulu University Hospital due to muscu-
loskeletal pain and a suspicion of arthritis. 
They gave informed consent to the study, 
which had been approved by the Ethics 
Committee of Oulu University Hospital. 
The patients’ diagnoses rested on clinical 
decision-making during a follow-up of 3-
6 months, and were classifi ed as arthritis 
(n=24) or soft tissue rheumatism (n=19). 
Joint swelling score (range 0-44), erythro-
cyte sedimentation rate (ESR) and C-reac-
tive protein (CRP) were used as classical 
measures of disease activity. All patients 
received an intravenous injection of 370 
MBq HIG and 555 MBq of NC. Static im-
ages (128x128 matrix, 10 min. acquisition 
time) of all joints were acquired 1 hour and 
4 hours later in the NC and HIG studies, 
respectively. The scintillation camera was 
equipped with a low-energy general-pur-
pose collimator. Scintigraphy of the two 
tracers was performed sequentially at a 
time interval of 48-72 hours between the 
studies. Forty-four joints in each scan were 
scored for activity on a four-point scale by 
two blinded nuclear medicine physicians. 
The median [interquartile range (IQR)] val-
ues of the total HIG and NC scintigraphy 
scores for the patients with and without ar-
thritis were 5.5 (1.25, 13) vs. 0 (0, 0) and 
6.5 (1, 17) vs. 0 (0, 1), respectively. In the 
group of patients with arthritis, the total 
scintigraphic scrores were closely associ-

ated with the joint swelling score; r 0.68 
(p(p( <0.001) for HIG and 0.69 (p<0.001) for HIG and 0.69 (p<0.001) for HIG and 0.69 ( <0.001) for 
NC scans, while the correlations with ESR 
and CRP were non-signifi cant. When the 
scintigraphic fi ndings of individual joints 
were classifi ed as normal and abnormal, the 
two scintigraphic methods showed marked 
convergence; Kappa coeffi cient (95% CI) 
0.86 (0.86 to 1.00). The interclass correla-
tion of the total scintigraphic activity scores 
between the methods was 0.95 (95% CI 
0.73 to 0.99). There was moderate agree-
ment between total scores of HIG and NC 
scintigraphies (Fig. 1).
Our results show that NC scintigraphy is 
comparable to the HIG method in its abil-
ity to differentiate between cases with 
and without arthritis. This is in accord-
ance with two earlier studies (6, 7). Our 
results are also in concordance with those 
of Adams et al. (8) and Attia et al. (9), 
who reported a close correlation between 
clinical fi ndings and NC scintigraphy in 
patients with peripheral joint pain divided 
into groups with and without active joint 
infl ammation. We have earlier shown 
that the activity of synovitis assessed by 
quantitative NC scintigraphy of the wrist 
joint is closely related to that documented 
by contrast-enhanced dynamic and static 
MRI (10). 
The rapid blood clearance of NC is an      
advantage over HIG. It makes early imag-
ing possible one hour after the injection. In 
our experience, the target-to-background 
ratio in NC scans one hour after tracer ad-
ministration is often visually better than 
in HIG scans obtained four hours after the              
injection.
In conclusion, our results support the use-
fulness of NC scintigraphy in the early 
screening of patients with joint pains and 
suspicion of artritis.

R. TAKALO1, MD, PhD
A. KARJALAINEN2, MD, PhD
A. AHONEN3, MD, PhD
R.K. NIEMELÄ2, MD, PhD
H. KAUTIAINEN4, Biostatistician
M. HAKALA4, 5, MD, PhD
1Division of Nuclear Medicine, Department 
of Diagnostic Radiology, 2Division of 
Rheumatology, Department of Internal 
Medicine, Oulu University Hospital, Oulu; 
3Department of Clinical Physiology and Nuclear 
Medicine, HUSLAB/Helsinki University Central 
Hospital, Helsinki; 4Rheumatism Foundation 
Hospital, Heinola; 5Department of 5Department of 5

Musculoskeletal Medicine and Rehabilitation, 
Medical School, University of Tampere, 
Tampere, Finland.
Address correspondence to:
Reijo Takalo, MD, PhD, Division of Nuclear 
Medicine, Department of Diagnostic Radiology, 
Oulu University Hospital, P.O. Box 50, 
FIN-90029 OYS, Finland.
E-mail: reijo.takalo@ppshp.fi 
Competing interests: none declared.

References
  1.  GENCOGLU EA, ARAS G, KUCUK O et al.: Com-

parison of Tc-99m HIG And Three-Phase Tc-99m 
MDP bone scintigraphy for evaluating the effi cacy 
of Yttrium-90 silcate radionuclide synovectomy. 
Clin Nuclear Med 2003; 28: 277-85.Clin Nuclear Med 2003; 28: 277-85.Clin Nuclear Med

  2.  DE BOIS MHW: Technetium-99m labelled human 
immunoglobulin scintigraphy in rheumatoid arthri-
tis. Doctoral dissertation. Leiden University, the 
Netherlands, 1995.

  3.  JAMAR F, MANICOURT D-H, LENERS N, BERGHR 
MV, BECKERS F: Evaluation of disease activity 
in rheumatoid arthritis and other arthritides using 
99mtechnetium labelled nonspesifi c human immu-
noglobulin. J Rheumatol 1995; 22: 850-4.J Rheumatol 1995; 22: 850-4.J Rheumatol

  4.  CINDAS A, GÖCKCE-KUTSAL Y, KIRTH PÖ, CAN-
ER B: Scintigraphic evaluation of synovial infl am-
mation in rheumatoid arthritis with 99mtechnetium-
labelled human polyglonal immunoglobulin G. 
Rheumatol Int 2001; 20: 71-77.Rheumatol Int 2001; 20: 71-77.Rheumatol Int

  5. VAN DER LUBBE PA, ARNDT JW, CALAME W, 
FERREIRA TC, PAUWELS EK, BREEDVELD FC: 
Measurement of synovial infl ammation in rheuma-
toid arthritis with technetium 99m labelled human 
polyclonal immunoglobulin G. Eur J Nucl Med
1991; 18: 119 -23.

  6. LIBERATORE M, CLEMENTE M, IURILLI AP et al.: 
Scintigraphic evaluation of disease activity in rheu-
matoid arthritis: a comparison of technetium-99m 
human non-specifi c immunoglobulins, leucocytes 
and albumin nanocolloids. Eur J Nucl Med 1992; Eur J Nucl Med 1992; Eur J Nucl Med
19: 853-57.

  7. WARCHOL O, KÖNING B, DWORAK E, KÖHN H, 
DUNKY A, MOSTBECK A: [Value of infl ammation 
and bone scintigraphy in differential diagnosis of 
painful affections of small joints] (in German). Acta 
Med Austriaca 1998; 25: 7-12.

  8. ADAMA BK, AL ATTIA HM, KHADIM RA, AL 
HAIDER ZY: 99Tcm nanocolloid scintigraphy: a reli-
able way to detect active joint disease in patients 
with peripheral joint pain. Nucl Med Commun 2001; 
22: 315-8.

  9. ATTIA HM, AL HAIDER ZY, KHADIM RA, EL HI-
GRISY M, ADAMS BK: The role of scintigraphy with 
technetium-99m nanocolloid in patients with periph-
eral joint pain. Clin Rheumatol 2001; 20: 255-58.Clin Rheumatol 2001; 20: 255-58.Clin Rheumatol

10. PALOSAARI K, VUOTILA J, TAKALO R et al.: Con-
trast-enhanced dynamic and static MRI correlates 
with quantitative 99Tcm-labelled nanocolloid scinti-
graphy. Study of early rheumatoid arthritis patients. 
Rheumatology 2004; 43: 1364-73.

Fig. 1. Bland-Altman plot. The difference of the total 
scores of 99m technetium-labelled human immunoglobu-
lin G (HIG) and 99mtechnetium-labelled nanocolloid 
(NC) scintigraphies plotted against their means for each 
patient. The dotted lines show 95% limits of agreement.
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