
Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 3 
 

  

 

Aditya Mantri, Sinduja Palati.Effectiveness of Modified Masson Trichrome Staining vs Modified VOF 

Staining for Hard Tissue Pathologies. Bulletin of Stomatology and Maxillofacial Surgery. 2025;21(3). 34-40 

doi: 10.58240/1829006X-2025.3-34 

 

 

 
RESEARCH ARTICLE 

EFFECTIVENESS OF MODIFIED MASSON TRICHROME STAINING VS MODIFIED VOF 

STAINING FOR HARD TISSUE PATHOLOGIES 
Aditya Mantri1, Sinduja Palati2 

 

1.Department of Pathology, Saveetha Dental College and Hospitals  Saveetha Institute of Medical and Technical 
Sciences, Saveetha University, Chennai, India;E-mail:  152101078.sdc@saveetha.com 
2.Senior Lecturer Oral and Maxillofacial Pathology, Saveetha Dental College and Hospitals  Saveetha Institute of 

Medical and Technical Sciences, Saveetha University, Chennai, India,E-mail: sindujap.sdc@saveetha.com 

 
Corresponding author: Dr. Palati Sinduja Senior Lecturer Oral and Maxillofacial Pathology, 

Saveetha Dental College and Hospitals,  Saveetha Institute of Medical and Technical Sciences, Saveetha 

University, Chennai, India, E-mail  sindujap.sdc@saveetha.com 

 

Received: Feb. 16, 2025; Accepted: Feb. 26, 2025; Published: Mar. 20, 2025 

 

 
    Keywords: Histological Techniques, Connective Tissue Stains, Masson Trichrome Staining, Osteoid 

Differentiation and Hard Tissue Pathologies 

 

 INTRODUCTION 

Throughout the development of a tooth, hard 

tissues including enamel, dentin and bone, as well as 

the existence of mature and immature collagen, make 

histochemical staining identification difficult. 

Different percentages of mature bone, immature 

bone, and osteoid make it difficult to distinguish 
between them and, consequently, to diagnose 1. Hard 

tissue lesions of the head and neck exhibit different 

 

                                                ABSTRACT 

Background:Differentiating between various types of bone—such as osteoid, calcified bone, woven bone, and 

lamellar bone-can be challenging with standard histological techniques for decalcified sections. Several stains, 

including Verde Luz-orange G-acid fuchsin (VOF), Von Kossa, solochrome cyanine, Masson's Trichrome, and 

silver staining (applied before decalcification), have been developed to address this issue. These stains are quick, 
easy, affordable, and effective at distinguishing between hard and soft tissue components in various specimens.     

Aim:This study aimed to compare the efficacy of modified Masson Trichrome staining with modified VOF 

staining for diagnosing hard tissue pathology. 

Materials and Methods: We analyzed 18 formalin-fixed, paraffin-embedded, decalcified bone samples with known 

histological diagnoses. These samples were subjected to staining using standard techniques, as well as modified 

version of Masson Trichrome and VOF stains. The evaluation criteria included stain intensity, clarity, translucency, 
and contrast. These factors are critical for accurately distinguishing between different types of bone tissue and 

assessing pathological changes. 

Results: Our analysis focused on grading the quality of the staining techniques based on background clarity, 
morphological detail, nuclear feature definition, and overall differentiation. The modified VOF stain consistently 

showed superior performance in these categories compared to the modified Masson Trichrome stain. This indicates 

a higher efficacy in revealing detailed histological features necessary for accurate diagnosis. 

Conclusion: Our findings suggest that modified VOF staining outperforms modified Masson Trichrome staining 
for evaluating hard tissue pathologies. This enhanced staining method provides clearer differentiation and better 

detail, making it a more reliable choice for histological assessment in clinical and research settings.  
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degrees of ossification within the fibrous connective 

tissue stroma. To name a few, benign fibro-osseous 

lesions include soft tissue osteomas, central and 

peripheral giant cell granulomas, osteomyelitis, and 
osteosarcomas. Other examples are fibrous dysplasia, 

cemento-osseous dysplasia, and ossifying fibroma 23. 

Histological examination is crucial for 
biological research and disease diagnosis. The 

examination exposes the state of cells and tissues and 

allows us to deduce the general condition of the 
individual as well 4. The hematoxylin and eosin 

staining (HE) method of tissue staining is one of the 

most common methods of evaluating the condition of 

cells and tissues. Routine histological techniques like 
hematoxylin and eosin (H & E) for decalcified bone 

sections may not clearly identify osteoid from 

calcified bone, woven bone, and lamellar bone; 
additionally, both calcified and soft tissue may 

resemble the same shade of pink 5,6. Early 

calcifications are frequently overlooked, and it can be 

challenging to tell the difference between the organic 
matrix of calcified tissue and soft tissue 7. Another 

difficulty is the misdiagnosis of bone vs cementum-

like tissue 8.  
Over the years, various connective tissue 

stains have been developed and utilized to 

distinguish between the stroma's hard and soft tissue 
components. Among the stains identifying stromal 

hard tissues are Von Kossa, Masson's Trichrome 

(MT), solochrome cyanine, and silver staining before 

decalcification 9. The tetrachrome technique makes 
use of the idea that aging, primary and secondary 

mineralization, and structural and chemical changes 

in bone tissue are all interrelated. Changes allow for 
differential staining even after decalcification and 

distinguish bone matrix from the initial non-

mineralized osteoid.  
Differential staining has been accomplished 

using the tetrachrome approach by carefully mixing 

phosphotungstic acid with dyes. Another advantage 

of using the technique is its ease of use, low cost, 
lack of particular equipment requirements, ability to 

stain large sections, and ability to be used in 

conjunction with polarized light to show the 
collagenous matrix's underlying lamellar and woven 

structure 7,9. The MT stain is primarily used to stain 

collagen, and as the name suggests, three dyes are 

used to stain different tissues selectively. The 
porosity of the tissue influences the staining 

procedure because the smallest dye molecule colors 

less porous tissue 10. 
Sarasquete and Gutiérrez changed the 

original trichromic hematoxylin-Gutiérrez' Verde 

Luz-orange G-acid fuchsin (VOF) stain to 

tetrachromic VOF stains to more readily differentiate 

diverse hard tissue components. The tetrachromatic 

Verde Luz-orange G-acid Fuchsin (VOF) stain is a 
promising approach for identifying the components 

of hard and soft tissues. It is a dye combination 

including orange G, acid fuchsin, light green, and 
methyl blue that selectively stains distinct tissue 

components 11. The current study compares the 

efficacy of modified Masson Trichrome staining 
against modified VOF staining to aid in the 

identification of histological characteristics of hard 

tissue pathologies.  

 

MATERIALS AND METHODS 

The archives of the Department of Pathology were 

searched to identify 18 tissue blocks with known 
histopathological diagnoses (decalcified bone 

samples). Two sections from each block were cut 

using a soft tissue microtome for staining. This study 

was conducted following the approval of the 
Institutional Human Ethical Committee under the 

reference number   IHEC/SDC/UG-

2178/24/GPATH/111. 
For the VOF stain preparation, 260 mg of light green, 

140 mg of methyl blue, 500 mg of orange G, and 600 

mg of acid fuchsin were dissolved in 100 mL of 
boiling distilled water. After allowing the solution to 

cool completely, 1.5 g of phosphotungstic acid and 3 

mL of glacial acetic acid were added. Then, 200 mL 

of pure ethanol was mixed into the solution. The 
VOF stain was now ready for use. 

Harris's Hematoxylin stain was prepared by 

dissolving 2.5 g of hematoxylin in 25 mL of pure 
alcohol. Separately, 50 g of potassium alum was 

dissolved in 500 mL of warm distilled water in a 2-

liter flask. The hematoxylin solution was then 
combined with the potassium alum solution in the 

flask, and the mixture was brought to a boil quickly. 

Gradually, 1.25 g of mercuric chloride or 0.5 g of 

sodium iodate was added to the boiling liquid. The 
stain was rapidly cooled by immersing the flask in 

cold water or a sink filled with chipped ice. Finally, 

20 mL of glacial acetic acid was added to the cooled 
stain, making it ready for immediate use. 

To prepare the Eosin solution, a 0.5% or 1% solution 

of Eosin Y was made in distilled water. A crystal of 

thymol was added to the Eosin solution to prevent 
fungal growth. Additionally, a small amount of acetic 

acid (0.5 mL per 1000 mL of stain) was added to 

enhance the sharpness of the staining. 
Xylene is used to deparaffinize the tissue slices for 

20 minutes. Xylene is a typical solvent for removing 
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paraffin wax from tissue slices, which allows the 

stains to permeate the tissues. After that, the 

deparaffinized pieces are rehydrated using a 

succession of alcohol solutions. For about 10 
minutes, the slides are immersed in decreasing 

concentrations of alcohol (e.g., 100% alcohol, 95% 

alcohol, and 70% alcohol). Rehydration aids in the 
removal of any residual xylene and prepares the 

tissue for staining. Following rehydration, the 

portions are cleaned for 3-5 minutes under running 
tap water. This procedure eliminates any remaining 

alcohol and prepares the tissue for the subsequent 

staining phase. For 5 minutes, the slices are stained 

with Harris' hematoxylin. Hematoxylin is a natural 
pigment that attaches to cell nuclei, allowing them to 

be seen under a microscope. The nuclei are stained 

blue in this stage. The slides are briefly bathed in 
acid alcohol to distinguish the stained nuclei from the 

background. Acid alcohol is a combination of alcohol 

and hydrochloric acid that aids in the removal of 

superfluous hematoxylin from tissue, leaving only 
the stained nuclei. The slides are then briefly 

immersed in ammonia. Ammonia helps to "blue" the 

hematoxylin-stained nuclei, increasing contrast and 
clarity. The slides are then placed in the VOF stain 

for 5 minutes. The VOF stain is a solution-based 

mixture of light green, methyl blue, and orange G 
dyes. This stain gives varied colors to different tissue 

constituents and aids in the visualization of diverse 

structures. Following VOF staining, the slides are 

dehydrated in 80% ethanol and absolute ethanol. The 
slides are dehydrated by soaking them in increasing 

concentrations of alcohol to eliminate water from the 

tissue sections and prepare them for mounting. 
Instead of employing the VOF stain, another batch of 

15 slides can be transferred to eosin for a single dip. 

Eosin is a red dye that emphasizes cytoplasmic 
structures and collagen fibers in tissues, allowing for 

more detailed inspection. 

After staining with eosin (if desired), the slides are 

dehydrated in successive grades of alcohol to 
eliminate water and excess dye. After that, the slides 

are cleaned with xylene. Clearing chemicals such as 

xylene aid in the transparency of tissue slices, 
allowing them to be mounted. The slides are 

mounted using DPX, a typical mounting media used 

to preserve stained tissue slices under a coverslip for 

microscopic analysis. The commercially available 
Mason trichrome stain kit (Merk) was used for 

staining the slides. The slides were washed in 

increasing grades of alcohol and two observers 

examined the slides under the microscope and graded 

the intensity, clarity, translucency, and contrast of the 
two stains. The grading was tallied, and statistical 

analysis was performed with SPSS 20 software. To 

assess interobserver agreement, an independent t Test 
and Kappa statistics were utilized. 

   

RESULTS  
When the MMT stain and VOF stain were 

compared based on staining parameters such as mean 

background (p-value = 0.762), mean morphology (p-

value = 0.421), mean nuclear characteristics (p-value 
= 0.220), mean staining (p-value = 0.010) and mean 

differentiation, the VOF stain was shown to be 

significantly more effective than the MMT stain 
(Refer Table 1). Even when comparing hard tissue 

samples under a microscope, VOF stain enabled a 

clear visualization and identification of stained 

components such as mature bone and immature 
trabecular bone by producing vivid and distinct 

colors. Mean morphology typically pertains to the 

average morphological characteristics or features 
observed in stained cells or tissues. This includes the 

shape, size, and structural properties of the stained 

structures, such as cells or organelles (Figure1and 2). 

 
Fig 1. Comparing the features between different 

stains. The mean background intensity (A), nuclear 

stain (B), morphology (C), staining characteristics 
(D), and differentiation (E) of the VOF stain are 

better than the MMT stain.  
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Figure 2. Photomicrograph of a hard tissue sample stained with modified Masson's Trichrome (A). It demonstrates 

clear and visible differentiation of fine and coarse collagen fibers and their arrangement and it provides contrasting 

and distinguishable features, allowing examination of tissue architecture, and collagen distribution.  
Photomicrograph of the hard tissue sample stained with modified VOF staining (B). It provides vivid and distinct 

colors, allowing for clear visualization and identification of the stained structures. It also provides good contrast 

between the stained components and the background, making it easier to observe and analyze the targeted 
structures. 

Table1. Comparing the characteristic properties of the stains 

Characteristics  Mean ± Std Deviation p Value  

Background  MMT  1.26 ± 0.45 0.762  

VOF 1.75 ± 0.44 

Morphology MMT  1.65 ± 0.48 0.421 

VOF 2.70 ± 0.46 

Nuclear 

characteristics  

MMT  1.42 ± 0.50 0.220 

VOF 1.66 ± 0.481 

Staining  MMT  2.26 ± 0.452 0.010 

VOF 2.87 ± 0.33 

Differentiation MMT  2.42 ± 0.50   0.00 

VOF 3  
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DISCUSSION 
The study's findings revealed that VOF stain 

is superior to MMT stain in terms of its characteristic 
staining qualities and differentiates the stained 

structures of the sample better than MMT stain. Bone 

development in various skulls and lesions might be 
mature or immature. Immature bone has a larger 

percentage of osteocytes than mature bone. It has two 

subtypes: woven bone and coarsely bundled bone 12. 

 Coarsely bundled bone (immature bone) is 
distinguished from woven bone (immature bone) by 

the presence of thick collagen bundles, the majority 

of which are oriented parallel to one another with 
osteocytes in between. However, with H and E 

staining, the distinction may not always be evident 
12,13 

Mature bone differs from immature bone in 

several microscopic ways, including 1) a relatively 

even acidophilic staining of its matrix, 2) a relatively 

regular arrangement of its lamellae, and 3) the 
presence of fewer, more evenly distributed 

osteocytes in flatter lacunae. However, it may be 

challenging to categorize hard tissues using such a 
detailed description because the calcified 

components may manifest at different phases of 

maturity 14,15. As a result, bone and other hard tissue 

components, as well as soft tissues, are eosinophilic 
in typical H and E-stained sections, making 

differentiation difficult 16. For simple identification, a 

dye combination can stain hard and soft tissue 
structures differentially. In these cases, trichrome and 

tetrachrome staining techniques are advantageous. 

JM Tater et al employed histochemical 
staining with hematoxylin and eosin (H&E) and 

tetrachromatic  Verde Luz-orange G-acid fuchsin  

(VOF) to distinguish between mature and immature 

(osteoid production) in ossifying fibroma 17. After 
H&E staining, bone and osteoid in ossifying 

fibromas showed varying degrees of pink staining, as 

well as soft tissue components including collagen. 
Collagen was dyed blue by VOF, while osteoid and 

bone were stained purple-red. The blue, purple, and 

red VOF staining made it simpler to detect structures 
inside peripheral and central ossifying fibromas. In 

addition, H&E staining requires many stages, 

whereas VOF requires only one 18. 

Soft tissue stroma in Masson's trichrome 
commonly merges with calcification colors while 

being distinct over H and E and staining in the same 

slightly different shades of blue, green, and red. 
However, if the bone is sparse, it becomes 

challenging to identify mature bone in Masson's 

trichrome because the mineralized bone takes on the 

same tones of color as the stroma of the surrounding 

soft tissue 19. 

H&E, Masson's Trichrome, and Modified 
Gallego's Stains were compared in a research by P 

Singh et al. to distinguish between healthy and 

diseased hard tissues. The results were 75, 50, and 
45% for MG, MT, and H&E, respectively 20. The 

results showed that while H&E stain is often used for 

regular histopathology exams and provides an overall 
evaluation of tissue form, MMT stain is particularly 

useful for assessing collagenous connective tissues 

and fibrosis 21,22. A multi-step procedure called MMT 

stain is used to selectively stain distinct tissue 
components using a variety of dyes. Muscle fibers 

turn red, nuclei turn black or brown, keratinized 

tissues turn black or brown, and collagen fibers turn 
blue and hard tissue diseases such fibro-osseous 

lesions and others that are challenging to identify, the 

MG stain may be a viable differential stain. The MG 

stain helps clinicians identify ambiguous lesions, 
determine the type and etiology of lesions, and 

distinguish between aggressive and nonaggressive 

lesions. This information helps them comprehend the 
biological activity of the lesions and develop 

effective treatment plans 23. 

Several investigations have demonstrated 
that Modified VOF staining uses only one step and 

takes less time than H and E and Masson's trichrome 

staining, and it is also less expensive 24. It stains all 

hard tissue components, including bone, cementum, 
and dystrophic deposits, and differentiates them from 

stromal components. The stain's efficiency is further 

supported by the fact that the smallest calcified 
deposits pick up the stain brilliantly against the pale 

blue collagen background, interpreting it as 

considerably simpler. Degenerating bone and tumor 
osteoid also have a distinct staining pattern 24,25. 

Because VOF stain appears to be reliable in 

recognizing hard tissue components of stroma, it may 

be used to determine the nature of calcified deposits 
in all suspected cases of normal/abnormal 

calcifications. This would certainly help with 

pathology treatments. 

 

CONCLUSION 

The study compared the efficacy of Modified VOF 

staining and Modified Masson Trichrome staining in 

evaluating hard tissue pathologies. The results 

showed that Modified VOF staining outperformed 
Modified Masson Trichrome staining across several 
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key parameters, including background clarity, 

morphological detail, nuclear feature definition, 

overall staining quality, and differentiation. Modified 

VOF staining provided superior contrast and 
translucency, making it easier to distinguish between 

different tissue components. This enhanced clarity is 

particularly beneficial for accurately identifying and 

diagnosing various hard tissue pathologies. 

Furthermore, the Modified VOF stain demonstrated a 

higher mean staining intensity and better 
differentiation of tissue types, which are crucial for 

precise histological analysis. These attributes make 

Modified VOF staining a more reliable and effective 

method for examining decalcified bone samples and 
other hard tissues. Given its advantages in terms of 

clarity, contrast, and overall staining quality, 

Modified VOF staining should be considered the 
preferred technique for histopathological evaluation 

of hard tissue lesions. 

In conclusion, this study highlights the superiority of 

Modified VOF staining over Modified Masson 
Trichrome staining for hard tissue pathology. The 

findings suggest that adopting Modified VOF 

staining in clinical and research settings could 
improve the accuracy and reliability of histological 

evaluations. 

DECLARATIONS 

Conflicts of interest and financial disclosures  

The authors declare no conflict of interest and 

there was no external source of funding  
 

Ethical Approval 

The ethical clearance was obtained from the 

Institutional Ethical Review Committee  

Funding   

This research received no external funding 

 

 

 

 

 

 

1. Roth DM, Puttagunta L, Graf D. Histological 
Techniques for Sectioning Bones of the 

Vertebrate Craniofacial Skeleton. Methods Mol 

Biol 2022; 2403: 187–200.  

2. Mohanty S, Gupta S, Kumar P, et al. 

Retrospective Analysis of Ossifying Fibroma of 

Jaw Bones Over a Period of 10 Years with 

Literature Review. J Maxillofac Oral Surg 2014; 

13: 560–567. 

3. Debta P, Debta FM, Bussari S, et al. Cancellous 

osteoma of maxilla: A rare case report. J Int Soc 

Prev Community Dent 2016; 6: 261–264. 

4. Chan JKC. The wonderful colors of the 

hematoxylin-eosin stain in diagnostic surgical 

pathology. Int J Surg Pathol 2014; 22: 12–32. 

5. Gupta K, Kale AD, Hallikeremath SR, et al. A 

histochemical comparison of methylene-

blue/acid fuchsin with hematoxylin and eosin for 
differentiating calcification of stromal tissue. 

Biotech Histochem 2012; 87: 249–256. 

6. Kim J, Choi W, Yoo D, et al. Solution-free and 
simplified H&E staining using a hydrogel-based 

stamping technology. Front Bioeng Biotechnol 

2023; 11: 1292785. 

7. Belaldavar C, Hallikerimath S, Angadi PV, et al. 

Comparison of tetrachromic VOF stain to other 

histochemical staining techniques for 

characterizing stromal soft and hard tissue 
components. Biotech Histochem 2014; 89: 545–

551. 

8. Fang Z, Jin S, Zhang C, et al. Misdiagnosis of 
osteosarcoma as cementoblastoma from an 

atypical mandibular swelling: A case report. 

Oncol Lett 2016; 11: 3761–3765. 

9. Shefali, Sethi A, Tandon A, et al. Staining 
efficacy assessment of a differential routine and 

special stains for pathological stromal 

calcifications in maxillofacial lesions. J 

Histotechnol 2020; 43: 118–124. 

 

39

http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/yPZ6
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/u94R
http://paperpile.com/b/xGIbjF/0fAE
http://paperpile.com/b/xGIbjF/0fAE
http://paperpile.com/b/xGIbjF/0fAE
http://paperpile.com/b/xGIbjF/0fAE
http://paperpile.com/b/xGIbjF/0fAE
http://paperpile.com/b/xGIbjF/4rRJ
http://paperpile.com/b/xGIbjF/4rRJ
http://paperpile.com/b/xGIbjF/4rRJ
http://paperpile.com/b/xGIbjF/4rRJ
http://paperpile.com/b/xGIbjF/4rRJ
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/68ZG
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/LSEv
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/pCYr
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/Ml0P
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx
http://paperpile.com/b/xGIbjF/fVKx


Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 3 
 

  

 

Aditya Mantri, Sinduja Palati.Effectiveness of Modified Masson Trichrome Staining vs Modified VOF 

Staining for Hard Tissue Pathologies. Bulletin of Stomatology and Maxillofacial Surgery. 2025;21(3). 34-40 

doi: 10.58240/1829006X-2025.3-34 

 

10. Ozawa A, Sakaue M. New decolorization 

method produces more information from tissue 

sections stained with hematoxylin and eosin stain 

and masson-trichrome stain. Ann Anat 2020; 227: 

151431. 

11. Valverde EJ, Borrego JJ, Sarasquete MC, et al. 

Target organs for lymphocystis disease virus 
replication in gilthead seabream (Sparus aurata). 

Vet Res 2017; 48: 21. 

12. Buck DW 2nd, Dumanian GA. Bone biology and 
physiology: Part I. The fundamentals. Plast 

Reconstr Surg 2012; 129: 1314–1320. 

13. Lee Y, Yang J. Frozen Block Tissue Staining for 

Eye Structure of Zebrafish Embryo. Methods 

Mol Biol 2023; 2678: 191–198. 

14. Sarkar R. Pathological and clinical features of 

primary osseous tumours of the jaw. J Bone 

Oncol 2014; 3: 90–95. 

15. Jeyaraj P. Histological Diversity, Diagnostic 

Challenges, and Surgical Treatment Strategies of 

Fibrous Dysplasia of Upper and Mid-Thirds of 
the Craniomaxillofacial Complex. Ann 

Maxillofac Surg 2019; 9: 289–314. 

16. Tellez D, Balkenhol M, Karssemeijer N, et al. H 
and E stain augmentation improves 

generalization of convolutional networks for 

histopathological mitosis detection. In: Medical 
Imaging 2018: Digital Pathology. SPIE, 2018, 

pp. 264–270. 

17. Jawaher M. Tater ARD. Identification of mature 

and immature (osteoid production) in ossifying 
fibroma by Tetrachromic verdeluz orange G-acid 

fuchsin (VOF) stain versus hematoxylin. 

Mustansiria Dental Journal 2022; 18: 245–253. 

18. Dhouskar S, Tamgadge S, Tamgadge A, et al. 

Comparison of Hematoxylin and Eosin Stain 

with Modified Gallego’s Stain for Differentiating 
Mineralized Components in Ossifying Fibroma, 

Cemento-ossifying Fibroma, and Cementifying 

Fibroma. J Microsc Ultrastruct 2019; 7: 124–

129. 

19. Tandon A, Singh A, Shetty DC, et al. 

Tetrachromic VOF/Masson’s trichrome/H and E 

stains: Unmasking their usability in differential 

stromal hard tissue staining. Indian J Pathol 

Microbiol 2019; 62: 67–72. 

20. Haragannavar VC, Singh P, Nambiar KS. 

Differential stains for identification of normal 
and pathological hard tissues using hematoxylin 

and eosin, Masson’s trichrome, and modified 

Gallego's stains: A comparative study. World J 

Dent 2018; 9: 372–376. 

21. Keerthana B, Priyadharshini R, Sinduja P. Oral 

Squamous Cells and Age Estimation in 
Exfoliative Cytology with Hematoxylin and 

Eosin Stain--A Quantitative Study. Journal of 

Pharmaceutical Research International 2021; 

33: 323–329. 

22. Panigrahi C, Yuwanati M, Senthil MM, et al. 

Determination of intracellular iron in oral 

squamous cell carcinoma using Perl’S Prussian 
blue iron stain. Clin Cancer Investig J 2022; 11: 

7–10. 

23. Afroze SN, Ramulu S, Rao GV, et al. 

Demystifying the nature of hard tissues in 
odontogenic tumors using Modified Gallego’s 

stain: A preliminary study. J Oral Maxillofac 

Pathol 2018; 22: 448. 

24. Kunche A, Kiresur MA, Ananthaneni A, et al. 

Comparison of verdeluz orange G and modified 

Gallego stains. Biotech Histochem 2017; 92: 

547–551. 

25.  Sarasquete C, Gutiérrez M. New tetrachromic 

VOF stain (Type III-G.S) for normal and 

pathological fish tissues. Eur J Histochem 2005; 

49: 211–227. 

 

 

 

40

http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/YDkW
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/Sk23
http://paperpile.com/b/xGIbjF/AZrW
http://paperpile.com/b/xGIbjF/AZrW
http://paperpile.com/b/xGIbjF/AZrW
http://paperpile.com/b/xGIbjF/AZrW
http://paperpile.com/b/xGIbjF/AZrW
http://paperpile.com/b/xGIbjF/mBoR
http://paperpile.com/b/xGIbjF/mBoR
http://paperpile.com/b/xGIbjF/mBoR
http://paperpile.com/b/xGIbjF/mBoR
http://paperpile.com/b/xGIbjF/mBoR
http://paperpile.com/b/xGIbjF/wSCZ
http://paperpile.com/b/xGIbjF/wSCZ
http://paperpile.com/b/xGIbjF/wSCZ
http://paperpile.com/b/xGIbjF/wSCZ
http://paperpile.com/b/xGIbjF/wSCZ
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/bbIt
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/E65j
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/pivw
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/ufoz
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/H6vZ
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/pQRv
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/aL8s
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/vKKf
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/B0EY
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/dZMl
http://paperpile.com/b/xGIbjF/ZPHv
http://paperpile.com/b/xGIbjF/ZPHv
http://paperpile.com/b/xGIbjF/ZPHv
http://paperpile.com/b/xGIbjF/ZPHv
http://paperpile.com/b/xGIbjF/ZPHv
http://paperpile.com/b/xGIbjF/ZPHv



