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ABSTRACT  
The pre-analytic stage is an important stage in the anatomical pathology examination. in the specimen are prepared by 
the assistant nurse surgeon or clinician or laboratory analyst who receives the cytology sample, so it is necessary to provide 
correct and appropriate information for them and training in handling these samples is carried out. This activity is carried 
out to improve the understanding of health workers in managing samples and tissues at the pre-analytical stage. In this 
training, a standard operating procedure (SOP) for pre-analytical handling of histopathology and cytology samples will also 
be prepared, which is expected to be recognized by the association as an SOP for its members that applies in Jambi 
province. The method implemented is direct training on tissue and fluid samples and evaluation is carried out by assessing 
the pre-test and post-test after the activity is carried out. The results of the activity assessment showed a significant 
increase in the understanding and knowledge of the participants in the activity by looking at the increase in the pre-test 
and post-test scores. There is an increase in the understanding and knowledge of the training participants regarding the 
management of tissue and fluid samples at the pre-analytical stage. 
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ABSTRAK  
Tahap pra-analitik merupakan tahap penting dalam pemeriksaan patologi anatomi. spesimen disiapkan oleh asisten 
perawat bedah atau dokter spesialis atau analis laboratorium yang menerima sampel sitologi, sehingga perlu memberikan 
informasi yang benar dan tepat kepada mereka serta dilakukan pelatihan dalam penanganan sampel tersebut. Kegiatan 
ini dilakukan untuk meningkatkan pemahaman tenaga kesehatan dalam mengelola sampel dan jaringan pada tahap pra 
analitik. Dalam pelatihan ini juga akan disusun prosedur operasi standar (SOP) penanganan pra analitik sampel 
histopatologi dan sitologi yang diharapkan dapat diakui oleh asosiasi sebagai SOP bagi anggotanya yang berlaku di 
provinsi Jambi. Metode yang dilaksanakan adalah pelatihan langsung pada sampel jaringan dan cairan dan dilakukan 
evaluasi dengan melakukan penilaian pre-test dan post-test setelah kegiatan dilaksanakan. Hasil penilaian kegiatan 
menunjukkan adanya peningkatan pemahaman dan pengetahuan peserta kegiatan yang signifikan dengan melihat 
peningkatan nilai pre-test dan post-test. Kesimoulan dari kegiatan ini adalah terdapat peningkatan pemahaman dan 
pengetahuan peserta pelatihan mengenai pengelolaan sampel jaringan dan cairan pada tahap pra-analitik. 
 

Kata kunci: Pelatihan, Pra-analitik, Histopatologi, Sitologi 

______________________________________________________________________________ 
 

INTRODUCTION  

 
Anatomical Pathology is a branch of biomedical science that studies disease by analyzing the structure and 

process of disease in humans. As a basic science, Anatomical Pathology examines specimens taken from 
living patients to establish a diagnosis or determine the cause of death through clinical autopsy. It also plays 
a role in diagnosing disease through the analysis of biological materials, such as tissues, cells, or fluids, with 
certain systematic procedures. The tissue or cell specimens taken are examined using a light microscope by 
an Pathologist, and the results are presented in a report to the clinician who sent the specimen. Examination 
in Anatomical Pathology includes histopathology, cytology, frozen section, histochemistry, 
immunohistochemistry, and molecular examination. Histopathology, which is the examination of specimens 
obtained through anesthesia or post-mortem procedures (clinical autopsy), is considered the gold standard in 
the diagnosis of disease.1,2 Cytology examination involves the analysis of cells from body fluids, such as pap 
smears in gynecology, as well as non-gynecological cytology examinations, such as Fine Needle Aspiration 
Cytology (FNAC), sputum, pleural effusion, transthoracic biopsy (TTB), and transthoracic needle aspiration 
(TTNA). 3-5 

Histopathology preparations go through three phases: pre-analytic, analytical, and post-analytic. The pre-
analytic phase plays an important role in the accuracy of Anatomical Pathology diagnosis, contributing up to 
75%. This stage includes the initial processes such as collecting, packaging, and sending specimens to the 
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laboratory. The accuracy and completeness of the procedures in the pre-analytic phase will determine the 
quality of the examination results and reduce the possibility of misdiagnosis. In other words, the success and 
accuracy of the diagnosis depend greatly on the steps taken since the specimen was first collected from the 
patient. The analytical and post-analytical phases, although important, only contribute 10% and 15% 
respectively to the overall accuracy. Fixation is the first step in the pre-analytical phase. After the specimen is 
removed, fixation is necessary to preserve the structure and antigenicity of the target molecules, which are 
essential for further examination, including molecular. Inappropriate fixation, either too short or too long, can 
damage the target protein or reduce immunoreactivity, leading to misdiagnosis.6-8 Fixation is one of the most 
important steps in the pre-analytical phase, because the goal of this process is how to keep the tissue in the 
same condition as when it was in the patient's body even though it has been separated. In order to achieve 
this goal, the tissue removed from the patient's body must be fixed immediately. This process is a complex 
chemical process. Tissue consists of cellular and extracellular components consisting of peptide elements, 
proteins, lipids and phospholipids (cell membranes), carbohydrates and carbohydrate complexes, various 
types of RNA and DNA. These elements will react during the fixation process and depend on the type and 
fixation agent used. Some of these elements will react chemically with the fixation material, then undergo a 
"cross-linking" process.9-12 These changes include shrinkage, swelling and hardening of various components. 
However, changes will occur again when the tissue is further processed. For example, when tissue is placed 
in a 10% formalin fixation solution, the tissue will experience a slight shrinkage but when the tissue enters 
tissue maturation, the specimen is likely to shrink back to 20% - 30% of its volume. The fixation process carried 
out on certain tissues can also affect the elements that will be stained with various histochemical and 
immunohistochemical reagents. From the various roles and effects of fixation, it is necessary to pay attention 
to the final purpose of the tissue to be processed, cut and stained whether the structure or chemical 
components. 13-16Biomedical research requires a good specimen handling role, for research in the biomedical 
field, including disease therapy research. Therefore, the pre-analytical phase specimen handling procedure 
must be handled very carefully by adequately trained and experienced personnel. The degenerative process 
begins as soon as the tissue is out of the body's control and loses its blood supply. This degenerative process 
is called the process of metabolic decline or metabolic cessation which leads to cell death and cell destruction. 
In addition to the degenerative process, the loss and diffusion of solutes in the cell must be avoided as much 
as possible by the mechanism of precipitation or coagulation of these components with the mechanism of 
"cross-linking" with other insoluble structural components. The tissue must be protected from damage due to 
the tissue maturation process including infiltration at high temperatures in liquid paraffin. In addition to 
structural damage, the most important thing is to maintain the tissue from damage that can eliminate (false 
negative) or cause reactivity (false positive) to staining and other reagents including antibodies and nucleic 
acid probes.10,17-20 

In the pre-analytical phase, the clinician is responsible for transporting the specimens that have been taken, 
while the operating room nurse, surgical assistant nurse, and laboratory analyst have a very important role in 
handling the samples. The operating room nurse and surgical assistant nurse are responsible for the careful 
collection and packaging of the specimens, while the laboratory analyst plays a role in ensuring that the initial 
processing of the samples follows the correct procedures. Therefore, it is important to provide adequate 
training and accurate information regarding these procedures, to ensure that sample processing in the 
Pathology Anatomical Laboratory is carried out appropriately and accurately. In this community service activity, 
collaboration was carried out with partners who are very involved in the pre-analytical process of samples to 
the anatomical pathology laboratory, starting from the fixation process to delivery.  Operating room nurses who 
are members of the Himpunan Perawat Kamar Bedah Indone (HIPKABI) and medical laboratory technology 
analysts who are members of the Persatuan Ahli Tenaga Laboratorium Medik Indonesia (PATELKI) are 
partners in this community service.  

Hands-on training and preparation of standard operating procedures (SOPs) for the pre-analytical handling 
of histopathology and cytology samples are expected to improve the competence of the members along with 
the preparation of SOPs for the pre-analytical stage of histopathology and cytology samples that apply in Jambi 
province. This supports the main performance indicator (IKU) 3, namely the number of research outputs and 
community service that have successfully received international recognition or are implemented by the 
community per number of lecturers. 
 
METHODS  

 
     This community service method is carried out by presenting directly to participants about the importance of 
the pre-analytical phase. In addition, a hands-on workshop is also held so that participants can practice 
performing tissue lamellation correctly and adequate fixation methods, so that they can produce good quality 
paraffin blocks and ultimately the tissue on the slides can be diagnosed correctly, and patients can get 
adequate therapy. This activity is carried out in a place with lay out to group training. The training was 
conducted at the Skills Laboratory of the Faculty of Medicine and Health Sciences, Universitas Jambi (FKIK 
UNJA), on Saturday, October 12, 2024. The participants were namely the Himpunan Perawat Kamar Bedah 
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Indonesia (HIPKABI) and Persatuan Ahli Tenaga Laboratorium Medik Indonesia (PATELKI) in Jambi city in 
collaboration with Persatuan Dokter Spesialis Patologi Indonesia (PDSPA) Jambi 

 
The implementation stages and activity phases were: 
1. Coordination and consolidation with community service partners, namely the Indonesian Association 

of Biomedical Laboratory Scientists (HIPKABI) and the Indonesian Association of Health Laboratory 
Technologists (PATELKI), to determine the structure and content of the training activities. 

2. Administration of a pre-test to evaluate participants' baseline knowledge. 
3. Delivery of skills training sessions comprising theoretical instruction and demonstrations of indirect 

specimen handling techniques. 
4. Practical sessions on the handling of tissue and fluid specimens, facilitated by qualified expert 

speakers. 
5. Post-test administration to assess participants’ knowledge acquisition and comprehension following 

the training. 
6. Monitoring and evaluation of the training activities, followed by data analysis and documentation of 

outcomes in the form of a comprehensive report and expected deliverables. 
The number of participants in the direct sample handling training was 42 people, coming from various hospital 
and clinic institutions in the city of Jambi. 

 
RESULTS AND DISCUSSION  

 
A total of 42 participants were obtained. The majority participant was in the 31–40-year age group (57.1%), 

female (69%), MITRA hospitals institution (23.9%) with PATELKI partners (52.3%) (Table 1).  
 

 
Table 1. Participant characteristic  

No VARIABLE n % 

1. Age    
  20-30 16 38.1 
  31-40 24 57.1 
  41-50 2 4.8 
  >50   

2. Sex    
  Laki-laki 13 31 
  Perempuan 29 69      

3. Institution    
  RSUD Raden Mattaher 3 7.1 
  RS Kambang 3 7.1 
  RSI Arafah 5 11.9 
  RS Mitra 10 23.9 
  RS Baiturrahim 1 2.4 
  RS Bhayangkara 3 7.1 
  RS dr.Bratanata 3 7.1 
  RSUD HAMBA 3 7.1 
  RSUD H.Abd Manap 3 7.1 
  RS Theresia 1 2.4 
  RS Siloam 2 4.8 
  LABKESDA JAMBI 2 4.8 
  LAB Klinik Prodia 1 2.4 
  Klinik Pratama UNJA 1 2.4 
  POLTEKKES JAMBI 1 2.4      

4. 
Service 
Partner 

   

  HIPKABI 20 47.7 
  PATELKI 22 52.3 

 
The evaluation results demonstrated a significant improvement in participants’ knowledge following the 

training intervention. The mean pretest score of 70.00 increased to 95.24 in the posttest assessment. Of the 
42 participants, almost all experienced an increase in scores, with an average increase of about 25 points.  
Following the assessment of pre-test and post-test data, a significant improvement in understanding of tissue 
and fluid specimen management was observed, with an average increase of 74.5%. The range of score 
improvements varied between 10 to 40 points (Table 2).  
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Tablel 2. Pre-test and post-test score 

No 
participant 

MITRA Pretest Postest 

1 HIPKABI /RS dr. Bratanata 90 90 

2 HIPKABI/ RS dr. Bratanata 70 90 

3 HIPKABI RS dr. Bratanata 90 90 

4 HIPKABI / RSUD HAMBA 80 100 

5 HIPKABI / RS Mitra 50 90 

6 HIPKABI / RS Mitra  60 90 

7 HIPKABI /RS Mitra 40 90 

8 HIPKABI / RS Mitra 60 100 

9 HIPKABI / RS Mitra 70 90 

10 HIPKABI / RSUD Raden Mattaher  80 100 

11  HIPKABI/ RSI Arafah 70 100 

12 HIPKABI / RS Baiturrahim 40 50 

13 HIPKABI / RSUD HAMBA 70 100 

14 HIPKABI / RS Theresia 70 90 

15 HIPKABI / RS Kambang 60 80 

16 HIPKABI / RS Kambang 70 90 

17  HIPKABI/ RS Kambang 50 100 

18 HIPKABI / RSUD HAMBA 70 100 

19 HIPKABI / RSUD Raden Mattaher 60 70 

20  HIPKABI/ RS Manap 80 100 

21 PATELKI/ RSI Arafah 80 100 

22 PATELKI / RSI Arafah 80 100 

23 PATELKI / RSI Arafah 90 90 

24 PATELKI / RSI Arafah 70 100 

25 PATELKI / RSUD Raden Mattaher  60 100 

26 PATELKI / RSUD H. Abd Manap 80 100 

27 PATELKI / RSUD  H. Abd  Manap 60 100 

28 PATELKI / RS Bhayangkara 60 100 

29 PATELKI / RS Bhayangkara 50 100 

30 PATELKI / POLTEKKES JAMBI 60 100 

31 PATELKI / RS Siloam 90 100 

32  PATELKI/ RS Siloam 80 100 

33 PATELKI / RS Mitra 80 100 

34 PATELKI / LABKESDA Kota JAMBI 90 100 

35 PATELKI /  LABKESDA Kota JAMBI 90 100 

36 PATELKI / RS Mitra 80 100 

37 PATELKI / RS Mitra 60 100 

38 PATELKI / RS Mitra 70 100 

39 PATELKI / RS Mitra 70 80 

40 PATELKI / LAB KLINIK PRODIA 90 100 

41 PATELKI / RS Bhayangkara 60 100 

42 K PATELKI / Klinik Pratama UNJA 100 100 

 

Nearly all participants showed an upward trend in their scores, indicating that the socialization and hands-
on practice was effective in enhancing participants’ comprehension and reinforcing key concepts related to 
sample management (Table 3 and Figure 1) 

 

Table 3. Summary of Pretest and Posttest Scores 

Parameter Pretest (Mean ± SD) Posttest (Mean ± SD) 

Mean score 70.00 ± 13.85 95.24 ± 8.84 

Minimal score 40 50 

Maximal score 100 100 
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Figure 1. Score distribution: pretest vs posttest 

 

This community service method is carried out by presenting directly to participants about the importance of 
the pre-analytical phase. in addition, a hands-on workshop is also held so that participants can practice 
performing tissue lamellation correctly and adequate fication methods, so that they can produce good quality 
paraffin blocks and ultimately the tissue on the slides can be diagnosed correctly, and patients can get 
adequate therapy. In addition, before the presentation began, we distributed a seminar kit containing seminar 
materials so that participants could first get to know the topic that we would present, then we distributed a 
questionnaire containing 10 questions about the topic of the pre-analytical phase, after the seminar, discussion 
and workshop were finished, shortly before the event closed, we also distributed the same questions as an 
indicator to see whether the message we had conveyed had been understood by the invitees who were the 
target of this  community services. during the event, seminar participants were quite active in asking questions 
and discussing with our team. In addition, from the participants' answers to the initial questionnaire, it showed 
that the average number of participants who answered the most questions correctly was 70.00 (Table 3, 
Figure 1). 

 

Figure 2. Opening ceremony of the training activity, officiated by the Dean of the Faculty of Medicine and 
Health Sciences, Universitas Jambi (FKIK UNJA), accompanied by the invited resource persons and 

participants. 
 
The average number of participants who gave correct answers to the questionnaire that we distributed after 

the seminar (post-test) increased to 95.24 (Table 3, Figure 1). from this fact, we hope that the material we 
present can be more easily understood by participants. thus, it is hoped that the pre-analytical procedures 
carried out by participants at the institutions where each participant works can be better and standardized. 
ultimately, it will affect the tissue process in the anatomical pathology laboratory, so that it will produce good 
paraffin blocks, more accurate patient tissue diagnosis and if immunohistochemical examination is carried out, 
the smear results will be of good quality. the results of this activity are in accordance with the community 
service of Murti (2023) and Prasetya et al (2024), there was an increase in knowledge after conducting 
counseling and training, an increase in participant knowledge of 15% based on the results of the pre-test and 
post-test, as well as positive impressions and messages and  successfully improved  understanding of the pre-
analytical process and identified areas that require special attention in daily laboratory practice.21,22 
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Figure 3. Hands-on practice session on the handling of tissue and fluid specimens. 

 
In this training, training participants also experienced an increased understanding of how to prepare 

samples, according to a study Truong et al (2024), the study highlights the importance of identifying and 
addressing Preanalytical in the anatomical pathology laboratory setting as well as the potential benefits of 
implementing standardized documentation and quality improvement processes to address these 
deficiencies.23-25 

 
 

Figure 4. Handover of technological and innovative products in the form of a guidebook on histopathology 
and cytology sample management to partner organizations HIPKABI and PATELKI. 

 

CONCLUSION  

The conclusion drawn from this activity is that the management of tissue and fluid specimens is still not well 
understood by healthcare workers directly involved in these examinations. The socialization efforts, in the form 
of direct training on specimen and fluid handling, were highly effective in enhancing participants' understanding 
of the standardization of health service management practices. 
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