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Abstract
Objective: The objective of the study is to determine the spectrum of endoscopic ultrasound fine needle aspiration ( EUS FNA) in 
the diagnosis of the pancreas, GIT, hepatopancreatobiliary tract, mediastinal lymph node and hepatic lymh node by using rapid on-
site evaluation (ROSE).
Methodology: A retrospective study was conducted at the department of Histopathology and endoscopy suit (Liaquat National 
Hospital and Medical College) during the period of March 2019 to March 2022. A total of 55 patients undergoing EUS FNA were 
included in our study. 22 gauge needle was used for performing EUS FNA and stained with PAP alcohol fixed slides while stained 
with Diff –Quick air dried slides, as well as sample, also needed for cell block preparation.
Results: The mean age of the patient was 56.1. A total of 55 patients were included among them 33 patients were males and 22 
females. The most common site was the pancreas, 38 cases with diagnosed as 68.4% were adenocarcinoma, mediastinal lymh node 
9 cases 6.4%, gastric 4 cases 7.3%, rectal 1 case 1.8%, duodenal 1 case 1.8%, hilar mass 1 case 1.8% and hepatic lymh node 1 
case 1.8%. 
Conclusion: EUS FNA is a valuable, safe procedure that can be done under conscious sedation but rare complications included 
bleeding and pancreatitis. It provides at least a cost-effective mode of provisional diagnosis for the diagnosis and cost-effective 
testing of the pancreas, GIT, post mediastinum or related organs. Close interaction with cytopathologists is essential to improve 
diagnostic yields. The final diagnosis is based upon the correlation of clinical, EUS and cytological features along with relevant 
immunohistochemical markers on paraffin embedded block.
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INTRODUCTION
EUS was first introduced by Dr. Euger DiMagno in the 
1980s [1]. EUS is an outpatient daycare procedure and 
can be done under conscious conditions, not needing to 
be anesthetised. This is a safe and useful procedure and 
has an accurate modality for characterizing lesions from 
the pancreas, lymph node, GIT wall, retroperitoneum, 
liver, biliary tree and adrenal gland. It is considered the 
most sensitive imaging modality to detect pancreatic 
masses [2, 3]. The close interaction of cytopathologists 
and endoscopists plays an important role in improving 
the diagnostic yield [1]. The final diagnosis is based on 
the correlation of clinical EUS and cytologic features. 
In recent years, a pathological diagnosis based on 
EUS FNA has made it possible to provide accurate 
treatment methods also for respiratory organs and 
otorhinolaryngology.

The aim of this study is to evaluate the spectrum of 
endoscopic ultrasound fine needle aspiration in the 
diagnosis of the pancreas and other related organs.

Several methods have been introduced that provide 
us with good diagnostic materials. EUS-guided FNAB 
with rapid on-site evaluation (ROSE) method, we can 

obtain better diagnostic yields and this acquired material 
increases the passes of fewer needles [4-6]. ROSE 
has some limitations, it is unavailable in a significant 
number of institutions due to a shortage of experienced 
pathologists and it results in prolonged procedure 
duration and increased costs [7,8]. For getting adequate 
samples and accurate diagnosis fewer numbers needle 
passes are applied [9-11]. We have decided to evaluate 
the utility of EUS in our department. EUS(ROSE) method 
in our institution is considered a safe and cost-effective 
procedure by which we provide a provisional diagnosis 
of different sites of the lesion like the pancreas, GIT, etc.

MATERIAL AND METHODS
A retrospective study was conducted at the department 
of Histopathology and Endoscopy suit (Liaquat National 
Hospital and medical college) during the period of March 
2019 to March 2022. In our study, we have included 
all consecutive 55 cases. For specimen adequacy, 
a 22 gauge needle was used to perform all EUS 
FNA / EUS FNB in the presence of a cytopathologist/
cytotechnologist. These samples were stained with Pap 
and Diff quick. For pap staining, alcohol-fixed slides 
were used while Diff quick staining is applied on Air-
dried slides. At the end of the procedure, the needle 
was rinsed and specimens were collected in formalin 
for cell block. As both glass slides were prepared with 
alcohol and cell block in formalin/alcohol. Therefore, 
this procedure is a combination of FNB and FNA. After 
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considering adequacy by the cytopathologist adequate 
sample were further categorized into neoplastic or non-
neoplastic. Data was analyzed using SPSS version 21. 
Descriptive statistics were computed. Frequency and 
percentages were computed for categorical variables. 
Mean and standard deviation was computed for 
numerical variables

RESULTS
The mean age of the patients was 56.1 years of the total 
55 cases, 33 were males and 22 were females.

In our study, the most common suit was pancreatic 
lesion 38 cases (Table 1).

Some of the cases like solid pseudopapillary neoplasm 
and neuroendocrine tumors were diagnosed with the 
help of immunohistochemical stains i.e. Cytokeritin, 
Chromogranin, Synaptophysin, CD-56, Beta Catenin.

Whereas, 9 cases from mediastinal lymph nodes out of 
which 6 cases (66.7%) were metastatic carcinoma and 
3 cases (33.3%) of reactive changes / granulomatous 
inflammation. While 4 cases from gastric, 2 of which 
were GIST (50%), 1 case (25%) was a neuroendocrine 
tumor and 1 case (25%) was negative for malignancy. 
1 case (100%) from rectal which was negative for 
malignancy, 1 case (100%) from duodenal which was 
adenocarcinoma, 1 case (100%) from the hilar mass 
which was adenocarcinoma and 1 case (100%) from 
hepatic lymph node was metastatic carcinoma (Table 2). 
The post-procedural complications like bleeding and 
acute pancreatitis did not happen in any of our patients. 
Recovery of all patients was uneventful.

DISCUSSION
From our results, we can conclude that ROSE detects 
malignancies in EUS-guided FNA.

Pancreatic mass and diagnosis of malignancy on 
examination of pooled cell blocks. Therefore, we 
strongly recommend keeping the cell block material, as 
it will be available for immunohistochemistry. A limitation 
of our study is the surgical resection of the same case. 
No further validation is possible, because our institute 
didn’t do that.

In other studies EUS diagnosis has revealed about 70% 
yields while in our study yield is much better as mentioned 
in our results probably because of fewer numbers of 
passes and onsite cytopathologist/cytotechnologist.

Recent studies have also shown that there is no 
difference in the diagnostic yields of malignancy in 
the following condition of pancreatic masses with and 
without ROSE by EUS-guided FNA [12]. Further studies 
are needed to investigate ideal sample preparation 
to maximize diagnostic yields of ROSE and It is also 
possible to determine the optimal number of FNA 
passes to perform during this process. New techniques 
such as EUS-guided core biopsy appear to have 
comparable pathologic diagnostic yields to EUS-guided 
FNA, requiring fewer passes [13]. These studies also 
recommend tissue examination in the form of a cell 
block or core biopsy as these studies are essential to 
the final diagnosis.

The use of ROSE in EUS-guided FNA of pancreatic 
mass does appear to increase the diagnostic yield by 
encouraging additional FNA passes when malignant 
cells are not initially detected. Current methods in ROSE 
sample preparation may also need to change to optimize 
the detection of atypical cells in this procedure.

There are some limitations, more than three passes 
may affect the diagnostic yields of EUS-FNB and EUS-
FNA. However, on-site cytological evaluation prior to 
histological evaluation adequate cellularity seemed to 
reduce the passes and improve the diagnostic yield. 
The endoscopist knows the type of needle used during 
tissue sampling, although the pathologist knows to 
turn a blind eye to it. Both EUS-FNB and EUS-FNA 
were performed in the same SET. This may lead to 
increased complications (including bleeding); however, 
no procedure-related complications were noted in our 
study. This study did not directly evaluate the effect 
of on-site cytology on cellularity because on-site 
cytological evaluation assessments were performed in 
all SETs. It concluded that EUS-FNB reduces the needle 
passes and produces a higher proportion of adequate 
cellularity on the first needle pass as determined by on-
site cytological evaluation. However, further studies are 
needed to confirm the ability of EUS-FNB and on-site 
cytological evaluation to improve the diagnosis [14-20].

CONCLUSION
EUS is a valuable, safe procedure and it provides at 
least a provisional diagnosis with a cost-effectiveness 
modality for diagnostic and cost-effective tests for 

Table 1: Distribution of EUS FNA from different lesions.

Site Frequency Percent( %)
Pancreas 38 69.1
Mediastinal LN 9 16.4
Gastric 4 7.3
Rectal 1 1.8
Duodenal 1 1.8
Hilar Mass 1 1.8
Hepatic LN 1 1.8

Table 2: EUS FNA from pancreas.

Diagnosis Frequency Percent %
Adenocarcinoma 26 68.4
Solid Pseudopapillary Neoplasm 1 2.6
Mucinous Cystic Neoplasm 2 5.3
Negative for Malignancy 6 15.8
Neuroendocrine tumor 1 2.6
Cystic Fluid 1 2.6
Inadequate 1 2.6
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pancreas, GIT, post mediastinum or related organs. The 
use of ROSE during EUS FNB decreases the number of 
needle passes to obtain adequate cellularity and better 
diagnostic yields. Close interaction with cytopathologists 
is vital in improving the diagnostic yield. The final 
diagnosis is based upon the clinical correlation, EUS and 
cytological features as well as Immunohistochemical 
studies.
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