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Abstract

AIM: To ascertain fine needle aspiration (FNA) techniques by endosonographers with varying levels of experience and environments.
METHODS: A survey study was performed on United States based endosonographers. The subjects completed an anonymous online electronic survey. The main outcome measurements were differences in needle choice, FNA technique, and clinical decision making among endosonographers and how this relates to years in practice, volume of EUS-FNA procedures, and practice environment.
RESULTS: A total of 210 (30.8%) endosonographers completed the survey. Just over half (51.4%) identified themselves as academic/university-based practitioners. The vast majority of respondents (77.1%) identified themselves as high-volume endoscopic ultrasound (EUS) (> 150 EUS/year) and high-volume FNA (> 75 FNA/year) performers (73.3). If final cytology is non-diagnostic, high-volume EUS physicians were more likely than low volume physicians to repeat FNA with a core needle (60.5% vs 31.2%; P = 0.0004), and low volume physicians were more likely to refer patients for either surgical or percutaneous biopsy, (33.4% vs 4.9%, P < 0.0001). Academic physicians were more likely to repeat FNA with a core needle (66.7%) compared to community physicians (40.2%, P < 0.001). 
CONCLUSION: There is significant variation in EUS-FNA practices among United States endosonographers. Differences appear to be related to EUS volume and practice environment.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic ultrasound with fine needle aspiration (EUS-FNA) has become a mainstay in the evaluation of various gastrointestinal diseases. However, little is known about the preferred FNA techniques used by practitioners. The aim of this survey study was to evaluate the practice patterns of a heterogeneous group of endosonographers. Subjects were queried in regards training, experience, case volume, and preferences regarding FNA needle choice and techniques used. The results demonstrate a moderate variation in EUS-FNA practices among those endosonographers who responded to the survey (n = 210). Significant differences appear to be related to EUS volume and practice environment.
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INTRODUCTION
Endoscopic ultrasound (EUS) with fine needle aspiration (FNA) has become a mainstay for the diagnosis of a variety of gastrointestinal diseases. Despite its widespread use, little is known about the preferred FNA techniques utilized by most practitioners. Numerous studies have attempted to address the relative importance of needle size, use of a stylet, use of suction, number of needle passes, and the use of rapid on-site evaluation of cytology (ROSE) as it relates to the effect on diagnostic yield of FNA[1,2]. Despite these studies, there is no consensus as to which techniques are preferred and most frequently practiced. In addition, it is unclear as to whether the level of experience of the endosonographer and the environment in which they practice has an impact on FNA technique. This information is relevant as differences in FNA technique may allow for analysis of one’s own EUS practice, and afford an opportunity to assess if optimal techniques are being implemented for maximal diagnostic yield. The aim of this study was to ascertain current FNA technique by endosonographers with varying levels of experience from various practice environments across the United States.
MATERIALS AND METHODS
This study was designed as an electronic survey. Institutional review board approval was granted to conduct this research. Gastroenterology physicians who perform EUS-FNA in the United States were identified from a list of providers assembled by a major FNA needle manufacturer (Cook Medical Inc., Winston-Salem, NC). E-mail addresses were then queried via the membership directories of three major gastroenterology societies (American Society for Gastrointestinal Endoscopy, American Gastroenterological Association, and American College of Gastroenterology). Subjects were contacted through e-mail via a commercially-available electronic survey tool, and were asked to complete an anonymous electronic survey assessing their FNA practice (Appendix 1). The survey was designed to be completed in less than 5 min. Emails requesting participation were sent out every two weeks to subjects who did not respond to the initial invitation to participate in the survey. There were no incentive programs utilized to increase the response rate. The survey was sent out between October 2011 and November 2011, and was closed after 5 wk.
High-volume EUS practitioners were defined as those physicians performing greater than 150 EUS examinations per year, medium volume defined as between 75-150 EUS exams per year, while low-volume EUS practitioners were defined as those physicians performing less than 75 EUS examinations per year. Recognizing that not all EUS practitioners perform FNA, we further stratified EUS practitioners by volume of FNA performed per year. High-volume FNA was defined as greater than 75 FNA per year, whereas low-volume was less than 75 FNA per year.

When defining FNA techniques, the term “needle pass” referred to one direct insertion of the needle across the GI lumen into the target lesion. The term “needle throw” was defined as one to-and-fro motion with the needle once it is already inside the target lesion.
Results of the survey were tabulated. Surveys with incomplete demographic information were excluded from the analysis. Blank responses to individual questions were excluded from the analysis of that question; no imputations were made for missing data. (2 analysis was used to assess associations between demographic variables and survey responses. A P value < 0.05 was considered statistically significant. Statistical analysis was performed using SPSS v16.0 (SPSS Inc., Chicago, IL) and Microsoft Excel 2010 (Microsoft Corp., Redmond, WA). 
RESULTS
A total of 681 EUS-FNA practitioners were identified and contacted; a total of 210 (30.8%) completed the survey (Table 1).
Survey respondents

Most practitioners completed their GI fellowship training 3-10 years ago (n = 96; 45.7%) or more than 10 years ago (n = 76; 36.2%), while a small portion completed fellowship training within the past 3 years (n = 38; 18.1%). More than half of the respondents (n = 116; 55.2%) had received formal training in EUS during a 4th year advanced endoscopy fellowship. Just over half (n = 108; 51.4%) identified themselves as academic/university-based practitioners, while 48.6% (n = 102) were community-based.
The vast majority of respondents (n = 162; 77.1%) identified themselves as high-volume EUS practitioners (> 150 EUS/year), compared to 16.2% (n = 34) medium-volume, with the remainder performing less than 75 EUS exams per year (Figure 1). With regards to FNA volume, 73.3% (n = 154) of respondents identified themselves as high-volume FNA practitioners (> 75 FNA/year) (Figure 2). 
Needle type

When performing FNA of a solid pancreatic mass, the majority of respondents preferred to use a 22 gauge needle as their initial choice of needle (n = 130; 62%), compared to the 25 gauge needle (n = 80; 38.0%) or 19 gauge needle (0%, Figure 3). When performing FNA of a submucosal mass lesion in the esophagus, stomach, or rectum, the majority of respondents preferred the 22 gauge needle as their initial choice of needle (n = 149; 71.0), compared to the 25 gauge needle (n = 39; 18.6%), or the 19 gauge needle (n = 22; 10.5%, Figure 3). When performing FNA of a lymph node (mediastinal, abdominal, peri-rectal), respondents chose either the 22 gauge needle (n =106; 50.5%) or the 25 gauge needle (n = 98; 46.7%), with only 2.9% (n = 6) choosing a 19 gauge needle (Figure 3).
FNA technique

The vast majority of respondents reported an average of 3-5 needle passes (n = 173; 82.4%) when performing FNA of a solid pancreatic mass, while 13.3% (n = 28) reported performing 6 or more passes and 4.3% (n = 9) perform 1-2 passes.
For lymph nodes, 66.7% (n = 140) of respondents perform 3-5 needle passes on average, while 31.4% (n = 66) perform only 1-2 passes, and 1.9% (n = 4) perform 6 or more passes.

If ROSE is not available, over two-thirds of endosonographers (n = 140 out of 203 responses; 69.3%) will perform 3-5 passes, while 29.2% (n = 59) will perform 6 or more passes (Figure 4).

Once the needle tip is in the target lesion, 48.6% (n = 102) of respondents perform 10-20 needle throws, while 37.6% (n = 79) perform 6-10 needle throws, 8.6% (n = 18) perform more than 20 needle throws, and 5.2% (n = 11) perform 5 or less needle throws.
A stylet is used on the initial needle pass by 91.4% (n = 192) of practitioners. On subsequent needle passes, the stylet is used by 81.8% (n = 171/209) of practitioners.

The routine use of suction was favored by 85.5% (n = 177/207) of respondents for FNA of solid lesions, and 66.8% (n = 140) of respondents for FNA of lymph nodes.
ROSE
The vast majority of respondents (n = 160; 76.2%) utilize ROSE when performing EUS-FNA (Figure 4). Of those practitioners using ROSE, 38.1% (n = 61) report that the specimen is read by an attending cytopathologist, 24.4% (n = 39) report that a cytotechnician examines the specimen, and 36.9% (n = 59) report that the specimen is analyzed by both. One subject (0.6%) reported self-review of the specimen as the main type of ROSE.
Decisions regarding inadequate/non-diagnostic specimens
If inadequate specimen is obtained as determined by ROSE, 42.5% (n = 68) of practitioners will cease performing further tissue acquisition and will await results of the cell block, while 22.5% (n = 36) change to core biopsy needle, 14.4% (n = 23) will change to a larger gauge FNA needle, and 8.1% (n = 13) will change to a smaller gauge FNA needle (Figure 4).
If a bloody specimen is obtained, 48.6% (n = 102) will continue FNA but without suction, while 23.8% (n = 50) will continue FNA but without any change in technique or needle size, 14.8% (n = 31) will continue FNA with both a change in needle size and without suction, and 3.3% (n = 7) will continue FNA with change in needle size only.
Decisions regarding non-diagnostic specimens

If the final cytology is non-diagnostic, 53.8% (n = 113) of subjects will repeat EUS-FNA and will consider using a core biopsy needle, 17.6% (n = 37) will simply repeat EUS-FNA, 7.6% (n = 16) will refer patient for a percutaneous biopsy, and 3.8% (n = 8) will refer patient for a surgical biopsy (Figure 4).
Group comparisons
Training: When comparing responses based on when training was completed, there was no statistical difference seen on all questions. 
If adequate tissue was not obtained as determined by ROSE, those practitioners having completed a 4th year advanced endoscopy fellowship were more likely to switch to a core needle compared to those who did not complete a 4th year fellowship (28.0% vs 14.9%, P = 0.05). For the remainder of the questions, there was no statistically significant difference among the responses.
Practice environment: If the final cytology assessment was deemed non-diagnostic, academic-based physicians were more likely to repeat EUS-FNA and use a core biopsy needle, compared to community-based practitioners (66.7% vs 40.2%, P = 0.00012). For the remainder of the questions, there was no statistically significant difference among the responses.
EUS volume: If adequate tissue was not obtained as determined by ROSE, low/medium volume EUS practitioners (< 150 EUS/year n = 20/35) were more likely to await results of the cell block compared to high-volume EUS practitioners (> 150 EUS/year, n = 40/125) (57.1% vs 32.0%, P = 0.04). High volume practitioners (n = 35) were more likely to utilize a core biopsy needle compared to low/medium volume practitioners (n = 1) (28% vs 2.6%, P = 0.002).
If the final cytology assessment was deemed non-diagnostic, high-volume physicians (n = 98) were more likely than low-volume physicians (n =15) to repeat FNA with a core needle (60.5% vs 31.2%, P = 0.0004). When compared to high-volume EUS physicians, low-volume EUS physicians were more likely to refer patients for a percutaneous biopsy (18.8% vs 4.3%, P = 0.0009) or a surgical biopsy (14.6% vs 0.6%, P = 0.000009). For the remainder of the questions, there was no statistically significant difference among the responses.
FNA volume: If adequate tissue was not obtained as determined by ROSE, low-volume FNA practitioners were more likely to terminate the procedure and await the results of the cell block as compared to high-volume FNA physicians (44.6% vs 27.9%, P = 0.006). High-volume FNA practitioners were more likely to use a core biopsy needle compared to low-volume FNA practitioners (23.4% vs 0%, P = 0.00006).
If the final cytology assessment was deemed non-diagnostic, high-volume FNA physicians were more likely to repeat FNA with a core needle, as compared to low-volume FNA physicians (59.7% vs 37.5%%, P = 0.004). When compared to high-volume FNA physicians, low-volume FNA physicians were more likely to refer to patients for a percutaneous biopsy (16.1% vs 4.5%, P = 0.005) or surgical biopsy (8.9% vs 1.9%, P = 0.02).
DISCUSSION
In an attempt to gain a snapshot of EUS practices and techniques, this electronic survey was distributed to endosonographers across the entire United States. Our results represent a cross-section of endosonographers as relates to their training, time in practice, and type of practice environment. This study demonstrates that there is variation in EUS-FNA techniques among EUS practitioners. In addition, we gain some insight into the volume of procedures performed, noting that the majority of respondents were considered high-volume, as based on our definition. Interestingly, but perhaps not surprising, a significant number of high volume endosonographers were community-based practitioners, which signifies the growth and acceptance of EUS beyond the tertiary referral center.
This study provides concrete data regarding practice patterns in actual clinical practice across a wide spectrum of endosonographers. For example, the 22-gauge needle appears to be the most popular needle used for FNA of solid pancreatic masses as well as submucosal tumors. This data is a bit surprising, as numerous randomized studies show no statistically significant difference in diagnostic yield between the 25-gauge and 22-gauge needles, but actually a trend towards better yield with the 25-gauge needle[3-5]. Furthermore, it is recognized that the use of the 25-gauge needle may actually pose a benefit when performing FNA of the pancreatic head or uncinate process, due to its flexibility and thus ease of use when compared to a higher gauge needle (1). However, we were not surprised to see that the 19-gauge needle was the least used needle for initial attempt at FNA. Still, despite these studies, 22 gauge needles appear to be overwhelmingly the needle of choice in most situations. Though our study did not address this specifically, we suspect that the associated technical difficulty of using the 19-gauge needle, particularly when performing trans-duodenal FNA for the pancreatic head/uncinate, and potential concerns about increased procedural risk (pancreatitis, bleeding, and perforation) are likely the reason behind this.

Survey responders favored the use of 3-5 needle passes for solid pancreatic mass lesions and for lymph nodes. The majority preferred a high number of needle throws as well (either 6-10 or 10-20). It is very interesting that nearly all responders utilized a stylet on the initial and subsequent FNA attempts, and nearly all used suction when performing FNA of a solid mass lesion. Two-thirds of respondents utilized suction when performing FNA on a lymph node. Numerous randomized trials have concluded that the use of a stylet increases the bloodiness of a specimen and ultimately does not improve the diagnostic yield in FNA[6-9]. Similarly, the use of suction has not been shown to enhance diagnostic yield in two randomized trials[10,11]. 
The ability to perform ROSE is perhaps the most important determinant of diagnostic yield when performing EUS-FNA. A number of studies have demonstrated that utilization of ROSE is associated with a significantly higher diagnostic yield, lower rate of indeterminate or unsatisfactory samples, and decreased number of needle passes[12-17]. Just over three quarters of respondents utilized ROSE when performing EUS-FNA. Interestingly, there was no difference in the utilization of ROSE between academic providers and those who considered themselves community practice based.
Perhaps the most relevant data from this study is the analysis of practice patterns amongst practitioners when a non-diagnostic specimen is obtained. Roughly one-half of respondents will repeat an EUS-FNA and consider obtaining a core biopsy at that time. Approximately 10% of respondents will not repeat EUS, but rather refer patients for either a percutaneous or surgical biopsy. Upon sub-group analysis, it appears that those practitioners who were either academic based, completed a 4th year advanced endoscopy fellowship, or were performed high volume EUS-FNA were significantly more likely to repeat an EUS-FNA and consider obtaining core biopsy. Low-volume practitioners, who were community based, were less likely to repeat endoscopic attempts at tissue acquisition and were more likely to refer for percutaneous or surgical biopsy. Knowing the overall safety and efficacy of EUS-FNA in general, this data may present an opportunity for low-volume and/or community based practitioners to re-evaluate their practice patterns when encountering a non-diagnostic specimen.

The main strength of our study is the novel attempt by our group to ascertain EUS practice patterns among a variety of endosonographers with diverse training backgrounds, experience, and practice environments. The high response rate (210/681, 30.8%) can purportedly be ascribed to the high level of interest and curiosity on practice patterns among practicing EUS physicians. 

There are a number of limitations to our study. One major limitation is that of the inherent nature of survey studies with their associated recall bias. Another major limitation is the use of industry-supplied databases and society member lists to identify US endosonographers. This method most certainly did not identify every endosonographer eligible for participation in the study, and thus may introduce an element of selection bias in our study population. On the other hand, using this method did help identify over 600 eligible practitioners. The decision to use a database provided by a major needle manufacturer was based on the fact that at the time of this study, this company had the largest market share in the FNA needle market place, and was thus most likely to capture the largest number of endosonographers who perform FNA. Another limitation is that we did not inquire as to what region of the US our responders practiced in. There is a tendency for graduating trainees to practice in the region in which they completed their training. Thus, analysis of this aspect may have uncovered regional differences in practice patterns. This survey placed less emphasis on the use of core needle technology. During the time in which this survey was designed and implemented, newer reverse-bevel needle and large-gauge flexible needles were just being introduced into the marketplace, as were innovative changes in FNA technique (e.g., capillary action by “slow pull” technique). Though we do assess utilization of core needles in some of our survey questions, we postulate that in the interim time frame since implementation of this survey, more endosonographers have had experience with these newer needle designs and FNA techniques, and thus we suspect that many endosonographers who have routinely adopted them in practice. Finally, we did not inquire as to each individual endosonographer’s own rate of diagnostic yield and/or accuracy. Although this would be subject to tremendous recall bias, this information would give credence as to whether or not their preferred techniques are effective.
In conclusion, the results of this survey study of United States endosongraphers provides an opportunity for practitioners to examine their practice patterns, and compare their FNA technique to that of their peers. This may allow practitioners to identify areas for further self-education regarding implementation of evidence-based best practices. These results may help define a “standard” or preferred technique and could thus potentially be used as a reference point when designing prospective, comparative trials in EUS-FNA.
COMMENTS

Background

Endoscopic ultrasound with fine needle aspiration (EUS-FNA) has become a mainstay in the evaluation of various gastrointestinal diseases, in particular neoplastic mass lesions, both luminal and extraluminal. Despite its widespread use, little is known about the preferred FNA techniques used by practititioners.

Research frontiers

There are various types of FNA needles currently available. The main difference is in the size, or gauge, of the needle. The majority of the published data demonstrates that needle gauge does not seem to impact the success in obtaining sufficient tissue adequate to assess a diagnosis. Some needle types have the ability to obtain “core” biopsies of the target lesion, which allows for pathologic analysis (as opposed to cytologic analysis). Traditional core biopsy needles are cumbersome, and have been proven difficult to use under certain circumstances due to their rigidity and impact on the flexibility of the echoendoscope (e.g., biopsies of the pancreatic head). Newer designs of the core biopsy hold promise in circumventing these issues, but their use in clinical practice remains unproven at this time. The aim of this current study was to assess the preferred FNA techniques and needle preferences among a large group of United States based endosonographers.
Innovations and breakthroughs

The results of this study demonstrate that there is moderate variation in EUS-FNA practices among EUS practitioners. Significant differences appear to be related to the volume of EUS performed by a particular physician, as well as whether they are based at an academic medical center as opposed to a community practice.

Applications

The results of this survey study of United States endosongraphers provide an opportunity for practitioners to examine their practice patterns, and compare their FNA technique to that of their peers. This may allow practitioners to identify areas for further self-education regarding implementation of evidence-based best practices. These results may help define a “standard” or preferred technique and could thus potentially be used as a reference point when designing prospective, comparative trials in EUS-FNA.

Terminology

EUS is an endoscopic procedure whereby a flexible tube with a video camera at its end is inserted through the mouth (or rectum) into the gastrointestinal tract. These scopes are equipped with a special ultrasound transducer at its tip, allowing for the performance of an ultrasound exam from within the gastrointestinal tract. This allows for detailed visualization of the wall layers of various gastrointestinal organs (e.g., esophagus, stomach), as well as visualization of organs and structures immediately adjacent to the wall (e.g., pancreas, lymph nodes). Fine needle aspiration (FNA) is a technique whereby a specially-designed needle is inserted through an accessory channel of the echoendoscope, and inserted directly into a target lesion under direct EUS guidance. The target lesion may be a lesion originating from within the gastrointestinal tract or be in an organ outside of the gastrointestinal tract. Cells obtained from FNA can be examined under the microscope for diagnostic purposes. Core biopsies refer to the ability to obtain “chunks” of tissue from the target lesion, allowing for microscopic analysis of not only cells, but the actual tissue architecture. This technique is often used when attempts at standard FNA have proven unfruitful.

Peer review

This is an electronic survey of eusonographers in the United States selected from a list provided by Cook Inc. with a response rate of approximately 30%.
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Table 1 Characteristics of survey respondents
	Category
	n (%)

	When training was completed
	

	
< 3 yr ago
	38 (18.1)

	
3-10 yr ago
	96 (45.7)

	
> 10 yr ago
	76 (36.2)

	
	

	Fourth year fellowship
	

	
Yes
	116 (55.2)

	
No
	94 (44.8)

	
	

	Practice environment
	

	
Academic/University-Based
	108 (51.4)

	
Community Practice
	102 (48.6)

	
	

	Annual EUS volume 
	

	
25-75
	14 (6.7)

	
75-150
	34 (16.2)

	
> 150
	162 (77.1)

	
	

	Annual FNA volume
	

	
< 75
	56 (26.7)

	
> 75
	154 (73.3)


EUS: Endoscopic ultrasound; FNA: Fine needle aspiration.
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Figure 1 Distribution of survey responders based on endoscopic ultrasound volume.
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Figure 2 Distribution of survey responders based on fine needle aspiration volume.
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Figure 3 Needle size preference of survey responders based on lesion type. SMT: Submucosal tumor.
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Figure 4 Endoscopic ultrasound with fine needle aspiration practice patterns of survey responders based on cytology results. EUS-FNA: Endoscopic ultrasound with fine needle aspiration.
