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A 30 subject multi-center single-arm trial was conducted using the AXIOS™ Stent with Electrocautery Enhanced Delivery System 

that focused on the safety and effectiveness of the AXIOS device for transmural drainage of symptomatic pancreatic pseudocysts. 

The AXIOS Stent with Electrocautery Enhanced Delivery System is intended for the endoscopic ultrasonography (EUS) guided 

creation of an internal drainage conduit between the pancreatic pseudocyst and the stomach or duodenum.  Adult patients suitable 

for endoscopic treatment were enrolled if a pancreatic pseudocyst was ≥ 6 cm in size, with 70% or more fluid content and adherent 

to the bowel wall.

Safety was evaluated as freedom from major complications at stent placement through one week post-stent removal. Stent 

migration and tissue response for the period up to seven days after stent removal were also evaluated. Pseudocyst resolution (≥ 50% 

reduction in size) and AXIOS device performance were evaluated to characterize effectiveness. 

The intent-to-treat group (ITT) consisted of 30 subjects who provided consent and were treated with the AXIOS Stent with 

Electrocautery Enhanced Delivery System. The group included one subject who received two stents for two distinct pseudocysts at 

different treatment times.  Patients (56.7% male) were 52 years of age (average). Ninety-three percent (93.1%) had a history of 

pancreatitis. Gallstone disease was present in 37.9% and alcohol abuse was present in 37.9% of subjects. The treated pancreatic 

pseudocysts were 11.0 cm (± 4.2 cm) diameter on average.  The disposition of each implanted stent is shown in the figure below.

Figure 1: Subject Accountability through the 7-Day Final Follow-Up
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Safety:  Safety, defined as the freedom from major complications occurring within the study period (index procedure through 1-week 

post-stent removal), was measured through pre-specified endpoints. Ninety percent (90%) of subjects were free from major 

complications.  Three subjects experienced a major complication during the period between AXIOS stent placement and 1 week post 

AXIOS stent removal.  Two of the major complications were due to SAE’s that were related to the device or index procedure.  The 

third major complication was due spontaneous stent migration.  All events were resolved without sequelae and are shown in the 

Table below.

Table 1:  Major Complications Comprising the Primary Safety Endpoint

Event
Major 

Complication
Day(s) Post Stent 

Placement
Severity

Device 
Related

Index 
Procedure 

Related
Resolution Causality

1
Bleeding Post 
AXIOS Stent 

Removal
37 Mild

Probably 
Related

Unknown
Resolved 
without 

sequelae

Removal of 
AXIOS stent

2
Spontaneous 

migration of AXIOS 
stent

> 97,  
< 139*

Mild
Probably 
Related

Not Related
Resolved 
without 

sequelae

Resolution of 
pseudocyst

3 Cellulitis Right Hand Unknown Mild Not Related
Possibly 
Related

Resolved 
without 

sequelae
Unknown

* This subject met the primary endpoint of no stent migration within 60 days.  The stent remained in place for >60 days due to medical judgement in 

order to allow a pancreatic duct leak to resolve before removal.

All serious adverse events were recorded during the trial and include the major complications except the spontaneous AXIOS stent 

migration since there was no event associated with the finding.  All serious adverse events were the same type of events as those 

generally associated with endoscopic pancreatic pseudocyst drainage with commercially available stents and delivery systems.

Table 2:  Serious Adverse Events Relationship to Device and/or Index Procedure

Event Relationship

Event No. of Events Device Related Index Procedure Related Not Related

Biliary Stricture* 1 0 0 1

Bleeding post AXIOS stent removal 1 1 0 0

Bronchitis 1 0 0 1

Cellulitis 1 0 1 0

Chest Pain/Shortness of Breath 1 0 0 1

Pancreatitis* 10 0 0 10

Pleural Effusion* 1 0 0 1

Sepsis* 2 0 0 2

Total Events 18 1 1 16

* These conditions were determined by the DSMB as being pre-existing conditions or progression of the disease process unrelated to the device or 

index procedure.

Ninety-three percent (93.3%) of subjects experienced no serious adverse events related to the device or index procedure.  There 

were no unanticipated events related to the use of the AXIOS stent.



Effectiveness: Thirty (30) stents were placed in 30 subjects with no intra-operative complications. AXIOS stent patency was 

confirmed with drainage visualized for all stents placed. Stent retention was verified by either endoscopy or CT at 30 and 60 days.  

The effectiveness for the AXIOS Stent with Electrocautery Enhanced Delivery System is summarized in the table below.

Table 3:  Summary of Effectiveness Endpoints

Effectiveness Measure Subset 30-day Visit 60-day Visit Success Rate

Stent Retention

Stent remained in position Intent-to-Treat 100.0% ( 30 / 30 ) * Ω 91.7% ( 11 / 12 ) β -

Stent did not remain in position Intent-to-Treat 0 8.3% (1/12) -

Stent remained in position Per-Protocol 100.0% ( 30 / 30 ) * Ω 100.0% ( 11 / 11 ) α -

Stent did not remain in position Per-Protocol 0 0 -

Stent Lumen Patency

    Patent Intent-to-Treat 60.0% ( 18 / 30 ) α Ω 91.7% ( 11 / 12 ) β -

    Non-patent Intent-to-Treat 13.3% ( 4 / 30 ) α  Ω  ∞ 8.3% (1/12) -

    Patent Per-Protocol 81.8% ( 18 / 22 ) Ω 100.0% ( 11 / 11 ) -

    Non-patent Per-Protocol 18.2% ( 4 / 22 ) Ω  ∞  0 -

Technical success, defined as

• placement of the AXIOS 
stent, and

Intent-to-Treat - - 100.0% ( 30/30 )

• removal of the AXIOS stent 
using  standard endoscopic 
tools

Intent-to-Treat - - 90.0% ( 27/30 )

• placement of the AXIOS 
stent, and

Per-Protocol - - 100.0% ( 27/27 )

• removal of the AXIOS stent 
using  standard endoscopic 
tools

Per-Protocol - - 100.0% ( 27/27 )

Clinical Success

At least a 50% decrease in 
pseudocyst size

Intent-to-Treat 78.9% ( 15 / 19 ) 90.9% ( 10 / 11 ) 83.3% (25/30)

At least a 50% decrease in 
pseudocyst size

Per-Protocol 78.9% ( 15 / 19 ) 90.9% ( 10 / 11 ) 83.3% (25/30)

*   Stent retention was verified by either endoscopy or CT at 30 and 60 days.
α   One subject is included in 60-day assessment and is considered a failure at 60 days in ITT group.  This subject exited the study at 30 days as they entered hospice care.
Ω   Subject 01-02-ROCDE 30-day visit not done so Unscheduled Visit data was used.
β   Subject 03-05-LONPA is included in 60-day assessment and is considered a failure at 60 days in ITT group.
∞   Three non-patent stents were removed at 30-day post-procedure visit.  One non-patent stent remained implanted until 60-day post-procedure visit.  Subject underwent 

debridement at 30-day post-procedure visit.



In subjects treated Per-Protocol (PP), 100% of AXIOS devices remained in position at 30 or 60 days, and 81.8% of stent lumens 

remained patent at 30 days and 100% at 60 days.  The AXIOS stent was successfully implanted in all study subjects (100%). 

Successful removal of the AXIOS stent was achieved in all subjects (100%) in which endoscopic removal PP was attempted.  Overall 

clinical success was achieved in 83.3% of subjects and the absolute measures of pseudocyst size reduction are shown in Figure 2. 

Figure 2: Pseudocyst Size Reduction

Pseudocyst Diameter (cm) PreOP 30-day Visit 60-day Visit

Mean Pseudocyst Diameter (cm) ± s.d. 11.0 ± 4.2 4.2 ± 7.7 0.7 ± 1.5

n 30 19 10*

median 9.8 0.0 0.0

 
*One subject not included in calculation since this pseudocyst was drained with a percutaneous tube in addition to the AXIOS stent.  This was 

considered a failure regarding clinical success endpoint.

The procedure time was statistically significantly shorter (p<0.0001) for the AXIOS Stent with Electrocautery Enhanced Delivery 

System compared to the (cold) AXIOS stent and delivery system.  This observation is supported by the simplified electrocautery 

enhanced delivery procedure that does not require multiple steps, guidewire exchanges and ancillary devices necessary to access 

the pseudocyst with the prior AXIOS device.  Additionally, one clinical site performed most of their 7 procedures without any 

fluoroscopy at all.  Another clinical site only used fluoroscopy in half their procedures.  Both of these clinical sites had 100% success 

in AXIOS stent placement.  Although the general fluoroscopy time used (in seconds) was not statistically different between the Hot 

AXIOS and Cold AXIOS trials, the different pattern of fluoroscopy usage demonstrates that fluoroscopy may not be necessary in all 

cases.  This parallels our prior anecdotal experience in Europe where clinicians comfortable with ultrasound-guided procedures in 

general are typically not reliant on fluoroscopy to place AXIOS stents.  As the ultrasound skills and experience increase in the 

interventional gastroenterology field, it is possible that the use of fluoroscopy would be reserved for only the more complex cases, 

e.g., 70-80% fluid filled or more tortuous anatomy.
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Total procedure time ranged from 13 to 63 minutes, with an average of 28.1 minutes.  One trial site (Baptist Medical Center) was 

remarkable in that 5 of 7 procedures performed were completed in 20 minutes or less. 

 

NS = p > 0.05 

SS = statistically significant

The use of fluoroscopy occurred in 73.3% of subjects with one center (Baptist Medical Center) only using fluoroscopy in one out of 

their 7 subjects.  Notably this group from Baptist Medical Center also had the shortest procedure times most often (5 of 7 subjects 

taking 20 minutes or less).  

Ten subjects (33.3%) underwent the index procedure and were discharged the same day.  Ten subjects (33.3%) were discharged 

one day after the index procedure.  Ten subjects (33.3%) were discharged within 3-6 days of the index procedure.

Conclusion

The AXIOS stent design and construction is optimized for controlled placement, maintaining patency, preventing migration and easy 

removal. Once placed, the stent provides a large diameter conduit and the bi-flange design secures access to the pseudocyst. The 

stent is provided fully covered to minimize tissue ingrowth.

The Electrocautery Enhanced Delivery System was used for access in 93.3% of patients and performed as intended in all cases.  

There were no adverse events or unanticipated adverse device effects attributed to electrocautery use.

The study of the AXIOS Stent with Electrocautery Enhanced Delivery System demonstrated the system to be predictable and  

easy to use. There were no intraoperative adverse events during AXIOS stent placement and two during removal (both were 

bleeding requiring epinephrine injection and clips). There were no unanticipated complications or new risks related to the 

implantation and removal of the AXIOS stent. The AXIOS Stent with Electrocautery Enhanced Delivery System is deployed using 

electrocautery in conjunction with current strategies and techniques for clinical assessment and treatment. In conclusion, the  

AXIOS stents and Electrocautery Enhanced Delivery System were safe and effective for the endoscopic transenteric drainage of 

pancreatic pseudocysts.

Total Procedure Time (minutes)
HOT AXIOS STUDY  
POPULATION
G130264

COLD AXIOS STUDY  
POPULATION
K123250

p-value 
(Statistical Significance)

    Mean ± Stdev (N) 28.1 ± 12.5 (30) 64.1 ± 37.8 (32) <0.0001 (SS)

    Median 26.0 60.5

    Range 13.0 - 63.0 20.0 - 207

Table 4. Trial Comparison between Standard AXIOS and Electrocautery Enhanced Delivery Systems
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CAUTION: The law restricts these devices to sale by or on the order of a physician. Information for the use only in countries with applicable health 
authority product registrations.

All trademarks are the property of their respective owners.

Indications, contraindications, warnings and instructions for use can be found in the product labeling supplied with each device.

CAUTION: Federal Law (USA) restricts these devices to sale by or on the order of a physician. Refer to package insert provided with the product for 
complete Indications for Use, Contraindications, Warnings, Precautions, and Adverse Events prior to using this product. 


