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The comparative study of the effectiveness of decalcifying
agents on human jaws
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Objective: To compare the effectiveness of five different decalcifying agents on human jaws.

Material and methods: Human jaws were collected from 6 patients. Each case was cut into 5 pieces and
immersed in 5 different decalcifying agents including 5% nitric acid, 5% nitric acid +formaldehyde,
10% formic acid, neutral EDTA, and anna morse. At the end of the decalcification, samples were subjected
to routine histopathological process. Decalcification time, the ease of sectioning, the staining, and structures
of hard and soft tissues were evaluated and scored.

Results: In terms of decalcification time and the ease of sectioning, the evaluation scores of 5% nitric acid
and 5% nitric acid + formaldehyde were higher than other agents (p< .05). 10% formic acid and
anna morse gave better staining and hard tissue structure than 5% nitric acid and 5% nitric acid + formaldehyde
(p< .05). All 5 agents did not show differences in the staining and structure of the soft tissue
associated with the hard tissue.

Conclusion: A good decalcifying agent must have quality that is suitable for the type of work. In cases
requiring urgency, 5% nitric acid and 5% nitric acid + formaldehyde may be selected. For the quality of
the tissue, 10% formic acid and anna morse may be the ideal choice.
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Table 2 The evaluation parameters and criteria for scoring.

Parameters Score

Part |

1. Decalcification time

N

Criteria

decalcification time longer than 30 days.
decalcification time between 15-30 days.

decalcification time between 1-14 days.

can-not section.

section complete with gritting sound when sectioning.

2
3
2. Ease of sectioning 0
1
2

Part Il
1. Staining of hard tissue 0]
1
2
2. Staining of soft tissue 0
associated with the hard 1
tissue staining 2
3. Soft tissue attachment 0
1
2
4. Structure of hard tissue 0
1
5. Structure of soft tissue 0

associated with the hard

tissue

332 M DentJ 2017 August; 37 (3): 327-338

section complete without gritting sound when sectioning.

no staining.

< 50 % of tissue are stained.

> 50 % of tissue are stained.

no staining.

< 50 % of tissue are stained.

> 50 % of tissue are stained.

> 50 % of soft tissue detach from hard tissue.
< 50 % of soft tissue detach from hard tissue.

no soft tissue detach from hard tissue.

distorted /damaged structure.

normal structure.

distorted /damaged structure.

normal structure.
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Table 3 The average score of decalcification time and ease of sectioning from 5 decalcifying agents.

Evaluation N Mean (Min,Max) p-Value
0.001*
5% Nitric acid 6 5.00(5,5)
5% Nitric acid + Formaldehyde 6 4.67(4,5)
10% Formic acid 6 3.33(2,5)*°
Neutral EDTA 6 3.50(3,4)*°
Anna morse 6 3.17(3,4)*°

a = significant difference compared with 5% nitric acid
b = significant difference compared with 5% nitric acid + formaldehyde
*Statistically significant by Friedman test

Table 4 The average score of staining and the structures of hard tissue from 5 decalcifying agents.

Evaluation N Mean (Min,Max) p-Value
0.044*
5% Nitric acid 6 1.00(0,3)
5 % Nitric acid + Formaldehyde 6 1.33(1,2)
10% Formic acid 6 2.67(2,3)*°
Neutral EDTA 6 1.50(0,3)
Anna morse 6 2.33(2,3)*°

a = significant difference compared with 5% nitric acid
b = significant difference compared with 5% nitric acid + formaldehyde
*Statistically significant by Friedman test

Table 5 The average score of staining and the structures of soft tissue associated with hard tissue from 5
decalcifying agents.

Evaluation N Mean (Min,Max) p-Value
0.424
5% Nitric acid 5 1.80(0,3)
5% Nitric acid + Formaldehyde 5 2.20(1,3)
10% Formic acid & 2.00(0,4)
Neutral EDTA ® 2.20(0,4)
Anna morse 5 3.80(1,5)

No statistically significant by Friedman test

334 M DentJ 2017 August; 37 (3): 327-338
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Figure 3. 10% Formic acid (20X) Figure 4. 10% Formic acid (40X)

Figure 5. Anna morse (20X) Figure 6. Anna morse (40X)

Figure 1-6 Structures of hard tissue and soft tissue associated with hard tissue from 3 decalcifying agents including
5% nitric acid,10% formic acid and anna morse. Compared with 10 % formic acid and anna morse,
the structure of tissue in 5% nitric acid show poor quality. Noted that in 10% formic acid and anna morse
the lamellar pattern of bone is well preserved and there is no shrinkage of soft tissue from bone.
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