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Abstract
Endoscopic ultrasound (EUS) is an imaging technique 
that has consolidated its role as an important tool for 
diagnosis and therapeutics. In recent years we have 
seen a dramatic increase in the number of EUS-guided 
therapeutic indications (celiac plexus neurolysis/block, 
pseudocyst drainage, etc ). Preliminary reports have 
suggested EUS may also be used to guide vascular 
access for both imaging and treating different vascular 
diseases. This review aims to objectively describe the 
existing evidence in the field.  
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INTRODUCTION
Although radiology imaging techniques such as com
puterized tomography (CT) and magnetic resonance 
imaging (MRI) have dramatically improved their image 
resolution in recent years and permit detailed anatomic 
information to be obtained (diagnosis and staging of  
diseases in a non invasive manner), the endoscopic ul
trasound (EUS) technique still has some advantages 
over them. For example, EUS may allow one to place a 
biopsy needle into tiny lesions (< 510 mm) which are 
often too small to be identified by these complementary 
imaging techniques or too well encased by surrounding 
vascular structures to allow percutaneous biopsy me
thods to be used[1]. Endoscopic ultrasound guided fine 
needle aspiration biopsy (EUS FNA) has been classically 
employed for diagnostic purposes (biopsy of  periin
testinal lymph nodes and masses)[1]. However, in recent 
years we have seen a dramatic increase in the number 
of  EUSguided therapeutic indications: celiac plexus 
neurolysis/block[2], endoscopic drainage of  pancreatic 
pseudocysts[3], common bile duct or pancreatic duct 
drainage[4], delivery of  antitumor agents to malignant 
masses[5] etc. More recently, preliminary reports have 
suggested EUS may be helpful to guide the vascular 
access for both imaging and treating different vascular 
diseases[6]. It remains unclear whether or not this novel 
therapeutic indication of  EUSFNA is safe and effective. 
This article attempts to objectively describe the current 
state of  knowledge in the field by presenting the limited 
data available at present time.  
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EUS-GUIDED VASCULAR ACCESS AND 
THERAPY
Justification for this new therapeutic approach
After the initial reluctance from the medical community 
to this type of  intervention, there is a growing interest 
in this field[7]. It is well known that gastrointestinal 
bleeding is a frequent event and that hospital admission 
and endoscopy are usually required in the majority of  
cases[8]. Endoscopy is effective in identifying the cause 
of  bleeding, permitting the delivery of  hemostatic 
agents and preventing surgery in the majority of  cases. 
However, endoscopic therapy may fail in 15%20% of  
cases[9]. Lesions refractory to initial endoscopic therapy 
may benefit from a second endoscopic treatment or a 
vascular intervention (angiography, embolization with 
coils or microparticles, cyanoacrylate/glue sealing, 
transjugular intrahepatic portosystemic shunt or TIPS)[7]. 
Vascular interventions are typically performed by inter
ventional radiotherapists under Xray guidance. How
ever, this type of  interventions may also be conducted 
under EUS guidance as suggested by some preliminary 
reports[7]. Another potential use for EUS in this setting 
is to employ Doppler US (available with the linear 
echoendoscopes and US miniprobes) to identify culpable 
vessels of  bleeding, to help direct therapy into these 
bleeding vessels (arteries or varices) and to monitor 
the efficacy of  the endoscopic therapy delivered[1012]. 
Although initial reports have shown some promise, there 
is a paucity of  data regarding this issue and its clinical 
impact and safety have yet to be proved. 

Instruments required for EUS-guided interventions
Although EUSFNA has also been described using 
the radial echoendoscope (elevated risk of  serious 
complications), EUSFNA should be performed with 
the electronic curved linear array echoendoscope which 
permits realtime visualization of  the needle as it is 
advanced into the target area for biopsy or injection[5]. 
The linear array echoendoscope allows one to image the 
target area providing high resolution images on a grey 
scale and to use the pulse and color Doppler for vascular 
exam. Specifically designed EUS needles are required for 
vessel puncture and therapy. These needles are available 
in different diameters (25, 22 and 19 Gauge) and may 
be visualized from its exit from the biopsy channel. 
EUS needles are shown on the ultrasound image as a 
bright/white line. This type of  needle is provided with 
a central stylet that upon removal permits the suction 
and injection of  substances. Another important point is 
that the EUSFNA/injection technique entirely relies on 
the ultrasound visualization (although Xray aid may be 
required for certain therapeutic indications). Although 
it is well known that EUSFNA is safe (< 1% rate of  
complications, usually mild inflammation or self-limiting 
hemorrhage and fever), little is known regarding safety 
of  EUSguided vascular interventions[1].

Doppler US
There are limited data regarding usefulness of  Dop
pler US for the management of  gastrointestinal ble
eding[1014]. Doppler US is readily available with the 
linear echoendoscopes (good to deliver substances but 
difficult to use in an acute bleeding patient and therefore 
difficult to apply in clinical practice) and some dedicated 
throughthescope miniprobes (do not allow the delivery 
of  therapy but permit monitoring treatment efficacy and 
are more likely to be available in clinical practice). 

Doppler US monitored therapy has been reported to 
be successful for recurrent bleeding from peptic ulcers 
or Dieulafoy's lesions[1014]. Doppler US may allow one 
to directly target the bleeding vessel, deliver therapy in a 
more effective manner and to monitor if  blood flow has 
disappeared after therapy. This Doppler US monitored 
therapy has been suggested to be more accurate than 
endoscopic stigmata to predict patient risk of  rebleeding 
after successful endoscopic therapy[7]. The absence of  
a Doppler US signal after therapy has been associated 
with a low risk of  rebleeding (regardless of  endoscopic 
stigmata)[15]. On the other hand, the presence of  a Dop
pler US signal posttherapy has been associated with an 
elevated risk of  bleeding even in those ulcers that have 
no visible vessel or clot on endoscopy image[15].

EUS with Doppler US may delineate the anatomy 
and identify the presence of  gastric varices or Dieulafoy 
lesions to help direct therapy[1014]. Several case reports and 
small uncontrolled case series have suggested the potential 
usefulness of  Doppler US for this indication[1016]. It has 
been reported that injection of  absolute alcohol (under 
EUS Doppler US control) is feasible and effective for 
treating refractory Dieulafoy lesions[14]. Furthermore, EUS 
(without Doppler) may help identify the feeding vessels 
in these patients and monitor therapy effectiveness with 
promising results[16]. Unfortunately, the limited number of  
patients evaluated in the largest series to date (8 patients) 
limits its credibility and explains its limited impact in 
clinical practice at the present time. 

EUS-FNA of vessels for therapeutic interventions
As we may visualize and target lymph nodes and tumors 
under EUS guidance[1], it is conceivable that we may 
also identify and puncture vascular structures in the 
gastrointestinal tract and surrounding structures (heart, 
liver etc). 

Although experience on this is limited, EUSFNA 
guided treatment of  esophagealgastric varices appears 
to be relatively well known. There are at least two pros
pective and controlled studies demonstrating its safety 
and effectiveness. A prospective study of  54 patients 
with gastric varices demonstrated that EUSguided cy
anoacrylate injection permits one to achieve a complete 
obliteration of  varices[17]. Another prospective, randomized 
comparison of  50 consecutive patients with bleeding 
esophageal varices suggested that EUSguided sclerosis 
of  perforating veins is more effective than conventional 
endoscopic sclerosis of  esophageal varices[18]. EUSguided 
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injection of  perforating veins with cyanoacrylate has also 
been reported for gastric varices with promising results in 
terms of  safety and effectiveness[19].  

The portal venous system may be difficult to access 
by standard angiographic methods employed by inter
ventional radiologists. Preliminary studies conducted in 
an animal model suggest that EUS may permit portal 
vein access, contrast injection and monitoring the portal 
vein pressure which may be of  interest in patients with 
portal hypertension in order to assess the risk of  bleeding 
and treatment response[2023]. Similarly, EUSguided an
giography of  celiac trunk and hepatic/splenic veins has 
been reported in the swine model[24]. Unfortunately, 
the experience with these exciting indications for EUS
guided therapy is limited and restricted to animal mo
dels. Questions regarding safety (infections, risk for 
uncontrolled and nontreatable bleeding) and clinical effec
tiveness are yet to be answered before it can be applied in 
humans. 

Preliminary experience in humans has been gained 
in recent years[25]. Patients presenting with refractory 
GI bleeding from hemosuccus pancreaticus, Dieulafoy 
lesions or gastrointestinal stromal tumor have been 
treated under EUS guidance[25]. These patients presented 
at least 3 bleeding episodes from the aforementioned 
conditions, required 1425 units of  packed red blood 
cells and repeated endoscopic and vascular therapies 
were ineffective. These difficult and refractory patients 
were treated by EUSguided injection of  absolute 
alcohol (99%) and/or cyanoacrylate into the bleeding 
vessel (one of  them was a 30 × 50 mm aneurismatic 
branch of  the superior mesenteric artery responsible 
for feeding the pancreas). The effectiveness of  the 
EUSguided angiotherapy in these cases was real
time monitored by Doppler US, concluding the injec
tion therapy when no visible flow could be seen in 
the bleeding vessel. Although limited to 5 selected 
patients, EUSguided injection was able to control the 
bleeding source in all of  these refractory cases and 
no complications were registered. We believe that it 
is important to remark that although EUS may allow 
one to effectively deliver cyanoacrylate into esophageal 
and gastric varices in bleeding circumstances, we have 
to be aware of  two things: (1) Blood may interfere 
with US imaging and therefore may preclude EUS
guided therapy; and (2) Cyanoacrylate may damage the 
expensive echoendoscopes.

In the same line of  EUSguided therapy of  bleeding 
lesions, some authors have suggested that EUS may 
allow one to deliver microcoils to help control certain 
refractory bleeding episodes[7,26]. Levy et al[26] reported 
the case of  a 50 year old woman who underwent a total 
pancreatectomy and presented with severe bleeding after 
ERCP dilatation of  surgical anastomosis. Bleeding was 
considered not amenable for angiographic therapy or 
surgery despite the fact that the patient required a total of  
10 units of  red blood cells[26]. EUS exam identified that 
the bleeding source was a cluster of  choledochojejunal 
varices at the level of  the anastomosis. The bleeding point 

was needled under EUSguidance (22 Gauge needle) 
and a microcoil (18S8/4 Embolization Microcoil; Cook 
Inc, Bloomington, Ind) was advanced into the bleeding 
varices by pushing the needle stylet. The effectiveness of  
the EUSguided microcoil embolization was monitored 
by Doppler US and demonstrated a complete cessation 
of  blood f low 10 min after therapy. A total of  5 
choledochojejunal varices were embolized in 2 sessions. 
No acute or delayed complications were registered. 
Other groups have also reported the use of  EUSguided 
microcoil embolization for treating large gastric varices. 
Romero et al[27] reported their preliminary experience in 
the field with promising results. For large gastric varices 
it may be required to place more than 1 coil per varix or 
to combine coils with cyanoacrylate injection to achieve a 
complete cessation of  flow in the varix[27]. 

The preliminary experience of  our group in this field 
of  EUSguided microcoil embolization of  vessels is 
also promising and provocative[28]. We have conducted 
3 animal experiments with the objective of  creating 
an atrophy of  the right hepatic lobe (10 d after EUS
guided selective embolization of  the right branch of  
the portal vein) and a compensatory hypertrophy of  
the left hepatic lobe. This type of  therapy has been 
classically performed by interventional radiologists in 
patients who require a right hepatic lobe resection for 
cure (e.g. large or multiple metastasis in the right he
patic lobe in a colon cancer patient). In these cases, it 
may be required to increase the residual hepatic mass 
after surgery (right hepatectomy) and the hypertrophy 
original of  the left hepatic lobe after embolization may 
be a good alternative. Preliminary results in an animal 
model suggest EUSguided embolization with coils of  
the right portal vein is safe, feasible and produces the 
intended hypertophy of  the left hepatic lobe (Figures 1 
and 2). A similar approach was also followed by Matthes 
et al[22] who reported the injection of  a polymer (Enteryx) 
into the main portal vein resulting in thrombosis of  the 
vessel. These anecdotal reports in animal models give 
the idea that different compounds may be delivered un
der EUS guidance causing occlusion of  small and large 
caliber vessels. The potential applications in clinical prac
tice are yet to be demonstrated.

In a recent publication, the John Hopkins group re
ported the first intrahepatic portosystemic shunt (IPSS) 
performed under EUSguidance[29]. IPSS may represent 
an alternative to tranjugular intrahepatic portosystemic 
shunt (TIPSS) for patients with liver cirrhosis and 
refractory or ascites. The study was conducted in an ani
mal model (10 animals; 2 of  them survived for 2 wk) by 
using the EUS lineararray and a 19Gauge needle. The 
hepatic vein (HV) and then the portal vein (PV) were 
punctured under EUS guidance, a 0.035inch guide wire 
was advanced through the needle into the PV lumen 
and then the needle was exchanged over the wire and a 
metal stent was deployed under EUS and fluoroscopic 
guidance. The distal end of  the stent was positioned 
inside the PV and the proximal end within the HV. 
EUSguided portosystemic shunt (IPSS) placement 
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was successful in all animals. Necropsy performed after 
acute and survival experiments revealed no evidence of  
bleeding or damage to any intraperitoneal organs. There 
were no complications during the followup period in 
the 2 animals that were kept alive. Authors concluded 
that EUSguided IPSS creation is technically feasible and 
may become an alternative to the currently used method 
of  TIPSS placement.

CONCLUSION
EUS-guided vascular therapy is a new field that shows 
some promise for EUS. Preliminary data, most of  them 
in anecdotal case reports or animal models, suggest EUS 
guided angiotherapy may be feasible, safe and effective. 
However, data available are still limited and multicenter, 
prospective controlled studies have to be conducted 
before we can firmly recommend this provocative indica-

tion for therapeutic EUS. Further research in the field is 
warranted.
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