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Abstract: Two fixation methods can affect the quality of cytological staining derived from 
fine-needle aspiration biopsy, but both fixation methods have drawbacks. Dry fixation can 
cause cell rupture, while wet fixation requires a longer time and costs more, so dry 
fixation is more often used. The purpose of this study was to compare the results of the 
Diff-Quick staining of cytological preparations that were fixed with the dry fixation method 
and the wet fixation method on FNAB samples. This study was an experimental study 
with 36 samples of cytology preparations from FNAB, divided into three groups, the 
control group, dry fixation group, and wet fixation group. Staining dry fixation preparations 
gave four poor results, five good preparations, and three very good preparations while 
staining wet fixation preparations gave 0 poor results, eight good preparations, and four 
very good preparations. This shows that the staining results of wet-fixed preparations 
tend to be of better quality and more consistent than the staining results of dry-fixed 
preparations. Even though statistically through the test Post-Hoc showed no difference, 
the quality of Diff-Quick staining of cytological preparations fixed by wet fixation method 
was better than dry fixation, so the wet fixation method was more recommended for 
cytological preparations than FNAB. 
 
Keywords: Air-dried fixation; Wet fixation; FNAB; Diff-Quick. 
 

 

INTRODUCTION 
  Cytology specimens are easy to obtain in the laboratory, but proper 

technique in collecting cytological specimens needs to be considered because it 
can affect the examination results.1 Cytological specimen collection techniques 
are divided based on the type of specimens such as rinses in the stomach, 
bladder, and bronchi, or scraping as in the Pap Smear, as well as those collected 
directly such as sputum and urine.2 In addition, specimens can also be obtained 
from FNAB ( Fine Needle Aspiration Biopsy), which is widely used and is a quick 
and inexpensive diagnostic technique.3 The FNAB technique can be used to 
diagnose breast cancer, namely to determine the presence of cell malignancies.4 
In addition, evaluation of samples from FNAB is vital for the pathologist to confirm 
sample adequacy, additional tests and establish an initial cytologic interpretation 
for the tumor.1,5 

Specimens from FNAB are usually received directly in the form of smears 
taken by medical personnel who have met the requirements or have received 
training.6,7 The smear from the FNAB then will be fixed and stained with the 
appropriate method and technique.2 Two types of fixation can be carried out on 
cytological specimens in the form of smears, namely wet fixation and dry 
fixation.7 Wet fixation using alcohol and stained with Papanicolaou or 
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Hematoxylin Eosin. While dry fixation using Romanonowsky staining.8,9 Wet 
fixation with Papanicolaou stain is recommended for staining core morphology for 
specimens from FNAB and effusions, while dry fixation is recommended for 
viewing details of the cytoplasm.7 

Fixation on cytological smear preparations can affect the condition and 
stability of cells, prevent loss of cell content, display reactive sites for staining, 
and increase cell membrane permeability for dyes.10 Dry fixation and wet fixation 
methods are commonly used in the fixation of cytological preparations. The wet 
fixation method can keep the cell conditions as close as possible to the 
conditions when they were still in the body.11,12 Fixation solutions used in the wet 
method include alcohol, methanol, propanol, isopropanol, and formalin. The dry 
fixation method can be done by drying the preparation in the open air or heating 
by hairdryer.13 The dry fixation method is relatively more manageable, cheaper, 
and shorter in operation than the wet fixation method and can prevent the 
occurrence of artifacts. However, dry fixation can result in an increase in cell size, 
an apparent effect on the size and shape of the cell nucleus.7,8,14 The speed with 
which the results of the cytological examination are released is essential. 
Therefore the fixation is not too long to reduce the waiting time required of the 
patient to obtain the results.10,12 Health agencies will usually choose a fixation 
method according to the needs and the available reagents and tools. The choice 
of fixation method for cytology preparations is adjusted to the quality of the 
preparation, time, and cost-efficiency. 

The fixation of cytological preparations is one of the factors that can affect 
the staining of the preparations. Papanicolaou stain is commonly used for 
cytological samples but has the disadvantage, its takes a long time in the staining 
process.15 One of the commonly used Romanowsky stains because it is easy to 
do, inexpensive, and does not require a long time so that the test results can be 
issued quickly is the Diff-Quick stain.16,17 Research that compares the results of 
Diff-Quick staining on cytological preparations from FNAB with the wet fixation 
method and the dry method needs to be done to determine which fixation method 
is better to use. Similar research has never been done before; therefore, this 
research needs to be done. This research will reference the use of a good and 
efficient method of fixation of cytological preparations from FNAB samples, both 
in terms of time and in terms of costs.  

  
 

MATERIAL AND METHOD 
This type of research is an experimental design with Post-test Only Group 

Design. The research was carried out in August 2020 at the Anatomical 
Pathology Laboratory at one of the General Hospitals in Semarang. The samples 
used were cytology preparations of patients in the Laboratory of Pathology and 
anatomy obtained through the FNAB method as 36 preparations. The 
preparations obtained were divided into three groups based on the fixation 
method used, namely the dry fixation method, wet fixation method, and control as 
a comparison. The dry fixation method was carried out by drying the preparation 
using a hairdryer until the preparation was dry. The wet fixation method is done 
by immersing the preparation in 95% alcohol solution for 1 minute. The control 
fixation group is the fixation used in the Pathology anatomic Laboratory, where 
the research was conducted by combining dry fixation and wet fixation. After all, 
preparations have been fixed, proceed with staining the preparations using the 
Diff-Quick stain, which is available in a Staining Kit. The staining procedure 
begins with each preparation dipping in 8 dips of Diff-Quick I (Eosin) solution, 
then dried. Then it was dipped in 8 diff-Quick II (Methylene blue) solution. The 
preparation is then rinsed in running water, then allowed to dry. An Anatomical 
Pathologist Specialist read the dried preparations. The criteria for reading the 
preparations are following Table 1.  
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Table 1. Criteria for Assessment of Preparation Quality 

Criteria 
Category 

Not good Well Very good 

Cell shape Unclear Clear Very clear 
Nucleus A colored core is 

not clear 
The core is 
colored 

The colored core is 
very clear 

Nucleolus (child nucleus) Not visible Seen See clearly 

Cytoplasm and intracellular 
components 

Unclear Clear Very clear 

  

 
RESULTS AND DISCUSSION  

The results of the microscopic study showed that the staining quality of the 
preparations fixed by the dry fixation method had less than optimal results. Poor 
staining results were only found in the preparations fixed by the dry fixation 
method, while similar results were not found in the preparations using the wet 
fixation method and controls (table 2). Several factors that can cause this to 
happen include inadequate drying so that there is still water in the preparation. 
The presence of water content in the preparation is a phenomenon known as a 
drying artifact.18 This phenomenon can be observed in the picture of red blood 
cells that are round or sickle, with cells that look like holes or have a structure like 
a refractile vacuole in Figure 2. In addition, the presence of water content in the 
smear preparation will cause the cells to become moist, which will eventually 
result in the dye cannot bind perfectly to the cell components in the smear 
preparation. The result is that the preparation is not appropriately stained, such 
as the results of research by Jhala that dry fixation is a fixation method that is 
often used in diff-quick staining, but if the drying process is not suitable, it can 
cause poor staining results and detail pictures.19 

 The results also showed that the microscopic appearance of cells for the 
preparations fixed by the dry fixation method was less than optimal. In addition, 
cell details such as the nucleus and nucleolus are less observable. The slow 
drying process can cause the cell to become hypertonic due to the evaporation of 
water that occurs by increasing the temperature, which causes the rupture of the 
cell membrane and nuclear membrane.10 This is also in line with the study results 
that the preparations fixed by the dry fixation method had relatively fewer cells 
that could be observed compared to the preparations fixed by the wet method or 
in the control preparations. Factors allow this to occur due to cell rupture due to 
drying using a hairdryer.18 

Preparations fixed with alcohol can cause the blood smear to be insoluble 
in water, whereas this is not found in preparations fixed by drying. This occurs 
because of the effect of the alcohol fixation solution, which reduces the electric 
charge, and the decrease in the dielectric constant, which allows for stronger 
attractive bonds between protein molecules.20 This is also one of the factors 
causing poor results in the preparations fixed by the dry fixation method because 
the cells can also dissolve with water. After all, the final process of diff-quick 
staining is rinsing the preparation with running water. 

Good and very good staining results were obtained in all fixation methods 
because the three fixation methods can trigger the denaturation process. The 
denaturation process occurs due to the presence of solvents such as alcohol and 
also high temperatures. This condition causes an increase in density and a 
decrease in cell elasticity, and an increase in reactivity to acid-base dyes such as 
diff-quick dyes. The reaction is further because it involves the opening of globular 
proteins that increase the number of reactive groups capable of binding to acid-
base dyes.20 According to the research results, the dye can bind well to the cells 
so that the preparation is stained well or even very well. 
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The results of the Kruskal-Wallis statistical test (p-value > 0.05) showed 
that the quality of the staining results of the preparations fixed by the dry method 
and the wet method had no difference. The results of Post Hoc analysis between 
the staining results of wet-fixed and control preparations (p-value > 0.05) and 
between dry fixation and control (p-value < 0.05), it can be interpreted that the 
preparations fixed by the wet method have similar staining results with statistical 
control when compared with the staining results of the preparations that were 
fixed by the dry method. However, microscopically, the staining results of the 
preparations fixed by the dry method did not show the same results as wet 
fixation. In addition, the results of staining with preparations fixed by the dry 
method were also inconsistent, as evidenced by the results obtained that were 
too varied compared to the wet fixation method, which did not show poor results 
and was consistent with good staining results. The results obtained in this study 
are in accordance with the research results conducted by Rupinder that wet 
fixation gave better results than a dry fixation on cervical smear samples.11 The 
same results were also shown by Randal & van Amerongen21 and the results of 
Safnect22. Different results were shown by Shiddam3 on the FNAB and Gupta 
samples7 on cervical smear samples, dry fixation showed better staining results 
compared to wet fixation. 

 
CONCLUSION 

The research found that the staining quality of the cytological sample 
preparation from FNAB on diff-quick staining with wet fixation was better than dry 
fixation. According to the results of this study, wet fixation was preferred for 
cytological samples from FNAB compared to dry fixation. The results also 
showed that combining the two fixation methods as the control group in this study 
showed the best results for the FNAB sample. 
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Table 2. Percentage of Preparation Based on Fixation Method 

  

Category 
Total 

Not good Well Very good 

n % n % n % n % 

Control 0 0 4 33.3 8 66.7 12 100% 

Dry Fixation 4 33.3 5 41.7 3 25.0 12 100% 

Wet Fixation 0 0 8 66.7 4 33.3 12 100% 

  

 

 
 

     
Figure 1. Result for a Well Good Staining Criteria 

(A) Dry Fixation 
(B) Wet Fixation 
(C) Control 
Cell form (      ); Nucleous (      ): Nucleoulous (      ) 

 

  
Figure 2. Result for a Very Good Staining Criteria 

(A) Control 
(B) Wet Fixation 
Cell form (      ); Nucleous (      ): Nucleoulous (      ) 
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