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Figure2 Observation of HA crystals using a light microscope

A Alizarin Red S stain (HA crystals)

C: Alizarin Red S/Toluidine Blue stain (HA crystals)
E: Alizarin Red S stain (Control)

G: Alizarin Red S/Toluidine Blue stain (Control)

B: Alizarin Red S/Light Green stain (HA crystals)

D: Alizarin Red S/Picric acid solution stain (HA crystals)
F : Alizarin Red S/Light Green stain (Control)

H: Alizarin Red S/Picric acid solution stain (Control)

A Stained crystals
Unstained crystals

Table 1 Positive rate of crystal staining
Positive | Negative Positive/total ratio(%) Positive | Negative Positive/total ratio(%)
1 46 3 46/49(93.9%) 1 45 0 45/45(100.0%)
2 34 2 34/36(94.4%) 2 4 3 44/47(93.6%)
Alizarin Red S stain 3 33 0 33/33(100.0%) Alizarin Red S/-Light 3 67 5 67/72(93.1%)
4 51 3 51/54(94.4%) Greenn stain 4 55 2 55/57(96.5%)
5 69 3 69/72(95.8%) 5 50 5 50/55(90.9%)
total 233 11 233/244(95.5%) total 261 15 261/276(94.6%)"
1 58 0 58/58(100.0%) 1 0 7 0/7(0.0%)
2 59 1 59/60(98.3%) 2 0 3 0/3(0.0%)
Alizarin Red S/Toluidine 3 51 2 51/53(96.2%) Alizarin Red S/Picric acid 3 0 5 0/5(0.0%)
Blue stain 4 48 0 48/48(100.0%) solution stain 4 0 7 0/7(00.0%)
5 61 6 61/67(91.0%) 5 0 9 0/9(0.0%)
total 277 9 277/286(96.9%)* total 0 31 0/31(0.0%)°

#p =0.6901, Alizarin Red S stain vs Alizarin Red S/Light Green stain
*p =0.4950, Alizarin Red S stain vs Alizarin Red S/Toluidine Blue stain
$p <0.05, Alizarin Red S stain vs Alizarin Red S/Picric acid solution stain
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— Abstract

Crystal-induced arthritis is most commonly associated with the monosodium urate (MSU) crystals in gout and calcium
pyrophosphate dihydrate (CPPD) crystals in pseudogout. In contrast, hydroxyapatite (HA) crystals are rare contributors to this
condition. HA crystals, lacking characteristic birefringence under simple polarizing microscope, pose challenges to accurate
identification and assessment. Although Alizarin Red S staining is widely employed for detecting HA deposits, it tends to
produce diffuse staining, which often results in low contrast between HA crystals, leukocytes, and the background,
complicating differential diagnosis.

In this study, we evaluated the efficacy of three counterstaining methods—Light Green, Toluidine Blue, and Picric Acid—in
combination with Alizarin Red S staining to enhance HA crystal visualization. RGB histogram-based image analysis revealed
that Light Green counterstaining significantly improved contrast between HA crystals, leukocytes, and surrounding tissue.
Among the staining methods tested, Alizarin Red S combined with Light Green offered the clearest color differentiation without
compromising the structural integrity of HA crystals. These findings suggest that the addition of Light Green counterstaining to
conventional Alizarin Red S staining is a practical and effective method for enhancing the detection and differentiation of HA
crystals in synovial fluid. This technique may improve the diagnostic accuracy of HA crystal-associated arthropathies in clinical

settings.



