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ABSTRACT Lymphadenopathy is a common clinical manifestation which requires rapid and accurate diagnosis. Fine 

Needle Aspiration Biopsy (FNAB) is used as an initial and direct diagnosis in cases of lymphadenopathy, confirmatory 

diagnosis of colli lymphadenopathy is carried out by histopathological examination. The purpose of this study was to 

determine the value of the FNAB diagnostic test for lymphadenopathy colli FNAB against the gold standard histopathology 

of Paraffin Blok for benign and malignant lymphadenopathy, examination data for Colli Lymphadenopathy obtained at 

RSPAL has never been studied before. This type of research is observational descriptive by taking medical record data 

(SIM-RS) of patients with lymphadenopathy in the colli region who were examined for FNAB and histopathology at the 

Anatomical Pathology Laboratory Installation, RSPAL dr. Ramelan Surabaya for the period January 2019 – March 2022. 

The sample used was selected using the total sampling method, obtained as many as 66 samples that met the inclusion 

criteria. The results of the FNAB examination were then matched against the histopathological gold standard examination 

data. Furthermore, the data was processed by 2x2 crosstabulation and diagnostic tests were carried out to determine the 

sensitivity, specificity, positive predictive value, negative predictive value, and accuracy. The results showed that the 

accuracy of the FNAB diagnostic test was 86.56%, sensitivity 80.48%, specificity 96.15%, positive predictive value 

97.05%, negative predictive value 75.75%. In general, it can be stated that the FNAB examination can be a screening 

diagnostic tool that is easy, fast, relatively affordable and applicable in helping to establish the diagnosis of colli 

lymphadenopathy. 

INDEX TERMS Colli Lymphadenopathy, Fine Needle Aspiration Biopsy (FNAB), Diagnostic test, Histopathology 

 

I. INTRODUCTION 
Lymphadenopathy is a condition of enlarged lymph nodes 

with a size greater than 1 cm [1][2]. The human body has 

about 500 to 600 lymph nodes, with the most being found 

in the axillae, groin, neck, chest, and abdomen. The cause 

of lymphadenopathy in the neck is due to inflammation, 

infection (viruses, bacteria, and protozoa), and neoplastic. 

Incidence of benign lymphadenopathy includes normal, 

inflammatory, infectious, reactive, and tuberculous 

lymphadenopathy. Malignant lymphadenopathy includes 

metastases and lymphomas [3]. Lymphadenopathy is a 

clinical manifestation of regional or systemic disease, and 

serves as an excellent indication of the etiology and 

incident pathology of the underlying disease [4]. 

Lymphadenopathy is a common clinical manifestation and 

requires a rapid and accurate diagnosis so that appropriate 

treatment protocols can be started as early as possible 

[4][5]. 
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Regional Colli masses or masses in the neck are a 

frequent clinical finding in lymphadenopathy. Masses in 

the neck can occur in patients of any age group. Evaluation 

of a patient with a neck mass should begin with a careful 

and complete history and a thorough head and neck 

examination. The clinical diagnosis of palpable 

lymphadenopathy is very important and special to 

distinguish between inflammatory lesions or primary or 

metastatic neoplastic tumors [6]. Fine needle aspiration 

biopsy (FNAB) is widely used as an initial and direct 

diagnosis in cases of lymphadenopathy because it is a safe, 

easy and fast diagnostic technique [7][8][9][10]. The 

diagnosis of malignancy in colli lymphadenopathy by 

histopathological examination is based on cell 

morphology, cell composition, and changes in tissue 

structure. In the FNAB examination by only looking at the 

description of the cell composition and cell morphology, 

the diagnosis of malignancy can also be made on colli 

lymphadenopathy [11]. The characteristic advantages of 

FNAB are the low cost of the procedure, minimal risk of 

harm, and relatively painlessness patients, and fast 

turnaround times. Short time between FNAB performance 

and diagnostic availability enable rapid delivery of 

information to patients and requests 

clinical decisions and initiation of appropriate therapy [12]. 

Although FNAB provides a diagnosis with a good 

degree of accuracy, some diagnoses may not provide 

definitive results [10][13]. This can occur due to 

insufficient amount of lesion material for the pathologist to 

make a diagnosis, which is usually described as an 

inadequate specimen[14]. Another reason why this can 

happen is when there are sufficient specimens but the cells 

obtained in the sample do not provide a specific diagnosis. 

A repeat FNAB is required if the patient has signs and 

symptoms that are alarming for malignancy or a persistent 

neck mass before proceeding to diagnosis by the open 

biopsy method [15]. 

An open biopsy is the definitive method of diagnosis to 

obtain results. This method is provided as a scenario when 

the FNAB fails to provide a diagnosis or more tissue is 

required by the pathologist [13][15]. Tissue biopsy is used 

as a method of final diagnosis or the gold standard for colli 

lymphadenopathy examination [16]. Diagnostic test is an 

observational study that is used to compare the results of 

an examination with a standard value that is close to the 

truth/gold standard. Validity measures used in the 

diagnostic test of this study are sensitivity, specificity, and 

accuracy. The diagnostic test efficacy of this study 

included positive and negative predictive values. Many 

studies have found that the diagnostic value of FNAB 

varies, this can be influenced by several factors, such as 

sample adequacy, superinfection, fibrosis, clinical and 

radiological information, pathologist experience in 

interpreting cytological specimens, and staining methods 

can affect diagnostic value [16]. So that on inspection 

FNAB colli lymphadenopathy is almost always followed 

by an open biopsy [17]. 

Based on this description, this study aimed to evaluate the 

diagnostic value of the FNAB examination in benign and 

malignant lymphadenopathy at RSPAL. dr. Ramelan, 

Surabaya, Indonesia. This research will assist hospitals in 

evaluating the performance of pathologists in order to 

improve patient care. 

II. METHODHOLOGY 
The type of research used is descriptive observation using 

medical records of patients with lymphadenopathy in the 

colli region who were examined by FNAB at RSPAL dr. 

Ramelan Surabaya. The results of the FNAB examination 

will be carried out a diagnostic test against the gold standard 

histopathological examination of paraffin blocks. The 

number of samples that meet the inclusion criteria in the 

study period totaled 66 samples. 

This study uses observational retrospective data 

collection techniques by collecting data in the form of 

medical records (SIM-RS) of colli lymphadenopathy patients 

who performed FNAB examinations and continued 

histopathological examination of paraffin blocks at the 

Anatomical Pathology Laboratory Installation in the period 

January 2019 – March 2022. 

FIGURE 1. Research Flow Chart 

 

According flow chart (FIGURE 1) explain that patients 

with enlarged KGB (colli lymphadenopathy) will undergo a 

diagnosis that is enforced by physical examination, history 

taking, and anatomical pathology biopsy examination [18]. 

Anatomical Pathology biopsy examination in patients with 

Colli Lymphadenopathy was carried out by 2 methods: 

FNAB and histopathology. To determine whether benign or 

malignant colli lymphadenopathy can be done by examining 

FNAB as a screening test, while paraffin block 

Histopathological Excision Biopsy is used as a definitive 

gold standard diagnosis [16]. 

Determination of Colli lymphadenopathy by FNAB 

examination and Histopathological Excision Biopsy has its 

own advantages and disadvantages. FNAB examination 

provides a quick diagnosis, does not require a long time, so 

that it can determine malignancy in colli lymphadenopathy 

immediately although not always specific, besides that 
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FNAB is an examination with a simple procedure and causes 

little trauma and low cost [19]. 

Histopathological examination can determine malignancy 

specifically, so that the diagnosis of FNAB almost always 

needs to be followed by a histopathological examination 

[16]. 

FNAB accuracy is affected by several criteria. Some of 

these criteria include: adequacy of materials, lower sampling 

techniques, errors in cytological interpretation, and 

limitations of the procedure [20]. During examination, 

samples must also be sent immediately to the Anatomical 

Pathology Unit so that the tissue components taken still 

reflect their initial conditions. Several interfering factors can 

also appear during cutting (knife artifact), freezing (freezing 

artifact and air bubbles), and paint impurity which may 

remain in the Hematoxylin-Eosin solution. While several 

factors can influence the results of histopathological 

examination of paraffin blocks as the gold standard, 

including during the cutting and tissue processing, block 

cutting, and painting. The quality of the aspirate affects the 

examination so that skills, knowledge, and experience are 

needed from cytologists in carrying out FNAB and 

Histopathology examinations [19]. 

The implementation of this research begins with 

observing the history of examination data at the anatomical 

pathology laboratory at (SIM-RS). The data collected was 

then processed using Microsoft Excel software to make it 

easier for researchers to determine data on colli 

lymphadenopathy patients who did FNAB and 

Histopathology examinations. The data obtained were 

classified according to the characteristics of the respondents, 

namely the distribution of the number of cases of 

lymphadenopathy colli to the type of tumor obtained and the 

classification of patients based on age. 

The results of examination of FNAB and Histopathology 

data were then tabulated and classified using 2x2 

crosstabulation statistics. After the cross tabulation test, the 

data were processed using a diagnostic test calculation based 

on the formula for accuracy, sensitivity, specificity, positive 

predictive value, negative predictive value, calculations with 

the following details (TABLE 1) [21]. 

 
TABLE 1 

Cross tabulation 2x2 

 
Gold standard (Histopatologi Blok Parafin) 

FNAB  Positive Negative Total 

Positive a b a + b 

Negative c d c + d 

Total a + c b + d Total 

where a is positive (malignant) FNAB examination results 

and positive (malignant) gold standard is TP (True Positive)  

b is  positive (malignant) FNAB examination results and 

negative (benign) gold standard = FP (False Positive); c is 

negative (benignt) FNAB examination results and positive 

(malignant) gold standard which FN (False Negative), d is 

positive (malignant) FNAB examination results and 

negative (beningn) gold standard which FP (False Positive), 

a + c is TP + FN which the total number of people who are 

sick (determines the sensitivity value),  b + d is  FP + TN 

which the total number of people who are  not sick 

(determines the specitifity value),  a + b is TP + FP which 

the total number of people who test positive (determining a 

positive predictive value), c + d is  FN + TN which  the 

total number of people who test negative (determining a 

negative predictive value). 

 
III. RESULTS 

A. DISTRIBUTION OF THE NUMBER OF CASES 

OF LYMPHADENOPATHY COLLI THAT WENT 

THROUGH THE FNAB EXAMINATION IN THE 

PERIOD 2019 – MARCH 2022. 

Based on the results of the examination data that has been 

done with tabulation tests and classification of colli 

lymphadenopathy patients who did FNAB and 

Histopathology examinations, there were 74 excluded 

samples. Then obtained a number of 66 samples taken from 

medical record data (SIM-RS) that meet the research 

inclusion criteria. Table 2 contains information on the 

distribution of patients with cases of lymphadenopathy in 

the period 2019 to 2022 (TABLE 2). Graph of Data 

Distribution of the number of cases of lymphadenopathy 

colli that went through the FNAB examination in the period 

a. Sensitivity Diagnostic  : 

=  
𝑇𝑃

𝑇𝑃+ 𝐹𝑁
 x 100% =  

33

33+𝟕
 x 100%  =  82,5% 

 

b. Specificity Diagnostic  : 

=  
𝑇𝑁

𝐹𝑃+ 𝑇𝑁
 x 100% =  

25

25+𝟏
 x 100%  =  96,15% 

 

c. Negative Predictive Value : 

=  
𝑇𝑃

𝑇𝑃+ 𝐹𝑃
 x 100% =  

33

33+𝟏
 x 100%  =  97,05% 

 

d. Positive Predictive Value : 

=  
𝑇𝑁

𝐹𝑁+ 𝑇𝑁
 x 100% =  

25

25+𝟕
 x 100%  =  78,12% 

 

e. Diagnostic Accuracy  : 

=  
𝑇𝑃+𝑇𝑁

𝑇𝑜𝑡𝑎𝑙
 x 100%  =  

33+25

66
 x 100%  =  87,87% 
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2019 – March 2022. Based on the sample data obtained 

during the study period, it showed that from a total of 66 

cases of Colli Lymphadenopathy patients who had FNAB 

performed, 34 cases were found to be malignant with a 

percentage of 50.77% (FIGURE 2).  

 
TABLE 2 

Distribution of the number of cases of lymphadenopathy colli that went 
through the FNAB examination in the period 2019 – March 2022. 

 

 

 
FIGURE 2.  Data distribution of the number of cases of 

lymphadenopathy colli that went through the FNAB examination in the 
period 2019 – March 2022. 
 
B. CLASSIFICATION OF COLLI LYMPHADENOPATHY 

PATIENTS BY AGE 

TABLE 3 
Classification of colli lymphadenopathy patients by age 

Age Benign Malignant Frequency Percentage 

01-10 0 2 2 3% 

11-20 2 3 5 8% 

21-30 1 10 11 17% 

31-40 4 4 8 12% 

41-50 8 8 16 24% 

51-60 10 3 13 20% 

61-70 3 2 5 8% 

71-80 6 0 6 9% 

Total 34 32 66 100% 

The ages of colli lymphadenopathy patient’s classified by 

TABLE 3 according to the patient's age along with the type 

of malignant and benign tumors. The total number of 

benign tumors was 34 and 32 the number of malignant 

tumors. Patients with colli lymphadenopathy cases when 

reviewed based on age range, show that the age range of 

41-50 years is the age with the highest incidence of colli 

lymphadenopathy, with a total of 16 cases with a 

percentage of 24%. The most cases of malignant colli 

lymphadenopathy that underwent FNAB examination were 

found in the age range of 51-60 years with a total of 10 

cases with a percentage of 20%. Whereas in benign cases, 

the most FNAB examinations were found in the age range 

of 21-30 years with a total of 10 cases with a percentage of 

17% (FIGURE 3).  

 
FIGURE 3. Classification of patients with Colli Lymphadenopathy by age 

On physical examination, adults undergoing primary 

outpatient examination generally have visible lymph nodes. 

Although the incidence decreases with age [22]. Patients 

with lymphadenopathy aged 40 years or more have a 

malignancy risk of about 4%. Patients under the age of 40 

years have a malignancy risk of 0.4%. Lymphadenopathy 

lasting less than 2 weeks or more than 1 year without 

progression in size has a very small probability that the 

etiology is malignancy[18]. Based on studies conducted, the 

age range of 41-50 has the highest number of colli 

lymphadenopathy cases that are often found (FIGURE 3). 

In the age range of 51-60 years has the highest number of 

patients with colli lymphadenopathy malignancy. 

According to TABLE 5, it explains that the data obtained 

were then tabulated and classified using the 2x2 

crosstabulation statistic. Details of the tabulation details as 

in the table. The results of the FNAB examination which 

were confirmed by histopathological examination found 

malignancy in 34 cases, and 33 cases were found to be truly 

malignant/true positive. While 33 cases of benign FNAB 

YEAR TYPE OF TUMORS NUMBER 

BENIGN MALIGNANT 

2019 9 7 16 

2020 10 10 20 

2021 10 13 23 

2022 3 4 7 

NUMBER 32 34 66 
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examination, only 25 cases were diagnosed as truly 

benign/true negative histopathologically. 

 
TABLE 5 

Patient Data on Colli Lymphadenopathy FNAB Examination and Paraffin 
Block Histopathology in the 2x2 Crosstabulation table. 

Gold standard (Histopatologi Blok Parafin) 

FNAB  Positive Negative Total 

Positive 33 1 34 

Negative 7 25 32 

Total 40 26 66 

 

IV. DISCUSSION  
Based on research that has been done using secondary data 

through medical record data (SIM-RS) RSPAL dr. 

Ramelan Surabaya found colli lymphadenopathy patients 

who underwent examination in the period January 2019 – 

March 2022 as many as 74 specimens of colli 

lymphadenopathy. After processing the data and adjusting 

it based on the inclusion and exclusion criteria, the results 

obtained are 66 samples that meet the criteria as research 

samples. 

Based on the data obtained, the highest number of 

cases of colli lymphadenopathy patients who were in 

FNAB and paraffin blok histopathology was in 2021, there 

was an increase in the number of colli lymphadenopathy 

patients who performed FNAB and Histopathology 

examinations at the Anatomical Pathology Laboratory, 

RSPAL dr. Ramelan Surabaya from 2019 to 2021. 

Based on age analysis, colli lymphadenopathy was 

most common in the age range of 41-50 as many as 16 

patients. Most cases of malignant tumors in the age range 

51-60 as many as 10 patients. Most cases of benign tumors 

in the age range 21-30 as many as 10 patients. Meanwhile, 

in another study, the age range of malignant tumor cases 

was in the 41-60 age range. Based on a study conducted by 

patients with lymphadenopathy over the age of 40 years, 

the risk of malignancy was 4% when compared to those 

aged less than 40 years who had a risk of malignancy of 

only 0.4% [17]. Malignant cases often occur in elderly 

patients because they are associated with organ responses 

to infection [15].  

After classification, from all 66 inclusion samples, the 

data was then cross tabulated and the results of the FNAB 

examination were 34 cases showing malignancy, after the 

sample was continued for histopathological confirmation 

examination only 33 cases showed truly malignant results. 

Meanwhile, of the 32 benign cases on FNAB examination, 

only 25 cases were completely benign after being 

confirmed by histopathological examination. One case was 

found to be false positive which was previously diagnosed 

as positive but after going through a histopathological 

confirmation examination the result was benign. 

Meanwhile, 7 false negative cases were found which were 

diagnosed as benign but after going through a 

histopathological confirmation examination the results 

showed malignancy. Diagnostic test is a tool used to 

compare the results of an examination with a standard 

value that is close to the truth/gold standard [23]. Validity 

measures used in the diagnostic test of this study are 

sensitivity, specificity, and accuracy. The efficacy of this 

research diagnostic test includes positive and negative 

predictive values. 

The sensitivity value of this study shows how well the 

FNAB examination is able to identify patients with FNAB 

in sick patients. The sensitivity of the FNAB examination 

in this study was 82.5%. The sensitivity value is affected 

by the false negative and true positive results. The results 

of this calculation indicate that the ability of FNAB in 

diagnosing the presence of malignant disease/tumor in 

lymphadenopathy colli is good. 

The specificity value indicates how well the ability of 

the FNAB examination in identifying patients with FNAB 

in patients who are not sick. the specificity value is 

influenced by false positive and true negative. Sample 

analysis showed the specificity value of the FNAB 

examination in this study was 96.15%. The specitifity 

value present the ability of FNAB examination in 

identifying patients with lymphadenopathy colli tumors is 

good. 

Positive predictive value in this study obtained results 

of 97.05%. So if the previous results on the FNAB were 

diagnosed as malignant, it is very likely that the patient 

really had a malignant tumor. Based on the results of the 

analysis of this study, the high results obtained from 

positive predictive values explain that the FNAB 

examination can be used as a basis for diagnosis to 

determine further action in cases of patients with malignant 

lymphadenopathy colli. 

Negative predictive value in this study obtained results 

of 78.12%. So if the previous results on the FNAB were 

diagnosed as benign, it is very likely that the patient really 

had a benign tumor. Based on the results of the analysis of 

this study, the results obtained were quite high from 

negative predictive values, but not as high as positive 

predictive values, this explains that there is still a 

possibility that patients with a diagnosis of benign tumors 

on FNAB examination after confirmed by histopathology 

the results show malignancy. 

The results of this study, found 7 cases with false 

positives where the practitioner identified the specimen as 

malignancy on the FNAB examination so that the 

sensitivity value decreased. The results of this study also 

found 1 false positive case where the practitioner identified 

the specimen as a benign case on FNAB examination so 

that the specificity value decreased. This can be caused by 

errors in pre-analytical, analytical, and post-analytic 

factors. 

FNAB is an important tool in evaluating cases of colli 

lymphadenopathy. although the use of FNAB is not widely 
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accepted by clinicians and surgical pathologists because of 

the lack of guidelines and a cytopathological 

categorization that directly relates to management, but the 

accuracy and progress in evaluating reliable ones is 

increasing [24]. Data analysis showed that the diagnostic 

accuracy value of the FNAB examination was 87.87%. 

This value indicates that the accuracy of the FNAB 

diagnostic test can be categorized as good in detecting 

lymphadenopathy colli when compared to 

histopathological examination as the gold standard of 

examination. The higher the accuracy value, the better the 

examination will be in diagnosing the disease [21]. 

However, in the FNAB examination, evaluation is still 

needed to reduce the number of false negatives and false 

positives. The accuracy results in this study are in line with 

the accuracy value of the research conducted by [16] 

which found the FNAB test accuracy value of 80.95%.  A 

diagnostic examination will be better and more accurate if 

the accuracy value is close to 100% [25]. 

Many studies have found that the diagnostic value of 

FNAB varies [5][11][16][20]. Research conducted by [16] 

reported a sensitivity value of 85.88%, a specificity of 

70.73%, and an accuracy value of 80.95%. Whereas in 

previous studies [26], they found that the sensitivity of the 

FNAB examination reached 84.5%, the specificity reached 

99.3%, the positive predictive value reached 98.8%, and 

the negative predictive value reached 89. .9%, and an 

accuracy value of 93.1% from a total of 300 cases 

identified. The accuracy, sensitivity, specificity, positive 

predictive value, and negative predictive value of the 

FNAB examination technique have variations in previous 

studies. This is due to insufficient material collected during 

sampling or the sampling technique may be inferior [4]. 

Several factors causing errors in the diagnosis of 

lymphadenopathy colli that may occur in FNAB 

examination can be reviewed in the pre-analytic, 

analytical, and post-analytic processes. Sources of errors in 

the pre-analytic phase in FNAB and Histopathology 

examinations include the suitability of patient data and 

specimens that must be obtained. Errors in the analytical 

stage occur when the inspection process is in progress, the 

error can be in the form of an error systematically and 

random error [27]. Errors in the analytical stage can be 

caused by the use of fixation materials and sample 

handling procedures, the absence of aspirated tumor cells 

because the target is too small, as well as in the staining 

process which also greatly affects the reading of the 

interpretation of the results, cutting tissue using a 

microtome, insufficient smears [28][29]. When viewed 

quantitatively or qualitatively. errors in the post-analytic 

stage include errors in reading the interpretation of the 

results, such as tumor cells that may not be recognized by 

the practitioner for example in a mixture of non-malignant 

cells and malignant cells. Some errors are also supported 

by the experience of practitioners in interpreting 

cytological results. Most of the causes of errors in 

diagnosis are the result of improper practitioner 

interpretation. This incident, due to the FNAB examination 

only found cells, did not get a specific picture of a tumor. 

So histopathological examination is needed to confirm the 

diagnosis. 

Despite the limited number in this study, our results 

suggest that FNAB is very useful in the case of suspicion 

colli lymphadenopathy [30]. FNAB is characterized by a 

low-cost technique, relatively painless pain level and 

requires a fast examination time in the case of malignant 

lymphadenopathy. This may not only help in the primary 

diagnosis of tumors, but FNAB remains a useful method 

for following up patients with known malignancies, and 

even guide therapy[31]. 

V. CONCLUSION 

Based on the results of this study, the diagnostic test of 

FNAB examination with histopathology for the 

identification of colli lymphadenopathy patients at 

RSPAL. dr. Ramelan Surabaya is capable of detecting colli 

lymphadenopathy. The sensitivity value, the specifity 

value, the positive predictive value, the negative predictive 

value, the accuracy of the results , is 82.5%, 96,15%, 

97,5%, 78,12%, 87,87%. In general, it can be stated that 

colli lymphadenopathy examination with FNAB can be a 

screening diagnostic tool in helping to establish the 

diagnosis of colli lymphadenopathy [17]. In future 

research, a likelihood ratio indicator can be added as a 

complementary data support to provide optimal results for 

the combination of screening tests. 
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