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Case Report Rapport de cas

Transcatheter glue arterial embolization of a mass in the hind limb  
of a dog

Guillaume de La Villeon, Arnaud Louvet, Luc Behr, Nicolas Borenstein

Abstract — This article reports the use of transarterial glue embolization in the treatment of a soft-tissue mass in 
the hind limb of a dog that was referred for a . 15-cm diameter soft tissue mass in the caudal thigh. Clinical 
improvement showed that the percutaneous therapeutic cyanoacrylate glue embolization procedure was technically 
feasible and useful.

Résumé — Traitement d’une masse dans le membre postérieur d’un chien par embolisation artérielle de 
colle par cathétérisme. Cet article présente un rapport sur l’utilisation de l’embolisation de colle par cathétérisme 
de l’artère pour le traitement d’une masse des tissus mous dans le membre postérieur d’un chien référé pour une 
masse de tissu mou d’un diamètre de . 15 cm dans la portion caudale de la cuisse. L’amélioration clinique a montré 
que la procédure thérapeutique d’embolisation de colle cyanoacrylate percutanée était réalisable et utile.

(Traduit par Isabelle Vallières)

Can Vet J 2011;52:289–294

M asses on the extremities of small animals can usually 
be managed quite easily. Differential diagnoses include 

tumors, hematoma, abscess, arthritis, and vascular diseases. 
However, treatment of nonresectable masses or metastatic tumors 
is often challenging. Although surgery and radiation are the main 
solutions for these cases in veterinary medicine, many alternative 
solutions have been described in human medicine. Transcatheter 
arterial embolization (TAE) is a well-described technique in 
human oncology literature (1–14). It can be used as an adjuvant 
or exclusive technique, and be performed with different emboli-
zation methods. Some rare reports describe successful use of TAE 
for oncologic purposes in the veterinary literature (15,16), but to 
the authors’ knowledge the use of cyanoacrylate glue to embolize 
a mass has never been reported. The present report describes the  
use of n-butyl-2-cyanoacrylate in a transcatheter glue arterial 
embolization technique to manage a large-sized soft-tissue mass 
of an extremity.

Case description
A 6-year-old 55-kg intact male Rottweiller dog was presented 
to the referring veterinarian with a 4-week history of weight-
bearing hind limb lameness, associated with weight loss. Clinical 

examination revealed a good general body condition and a 
large-sized mass involving the caudal aspect of the right thigh, 
running proximo-distally from the first third of the thigh to 
the popliteal area. Ultrasound examination of the mass showed 
an altered echoic structure: the mass was non-specifically het-
erogeneous and adjacent muscles were hyperechoic. No cavita-
tions or fluid accumulation were noted. Diameter of the mass 
was . 15 cm but it was too large to be precisely measured by 
ultrasound. A Doppler vascular examination of the zone did not 
reveal any vascular abnormality, such as occlusion or creation of 
a turbulent flow in the main vessels (femoral and caudal gluteal 
arteries). Feeding arteries of the mass were too deep to be visu-
alized. Results of routine bloodwork and thoracic radiographs 
were unremarkable.

Biopsy of the hardened zone of the thigh using biopsy punch 
was carried out under sedation but the results were incon-
clusive: 3 samples from the diseased area were diagnosed as 
normal muscle on histological analysis, likely due to inaccurate 
targeting of the lesion during biopsy. The owners declined to 
repeat biopsies or any further investigation, and refused surgical 
removal of the mass.

One year later, right hind limb lameness and signs of 
pain increased, but the physical appearance was unchanged. 
Radiographs of the pelvis showed no signs of osteo-arthritis. 
Fifty-five months after the first examination, lameness was 
markedly increased. The mass presented the same physical and 
ultrasound characteristics as before (size, nonspecific hetero-
geneity); however, major changes were strong pain induced by 
palpation of the mass and marked amyotrophy of the right limb.

Surgical removal of the mass (with the help of magnetic 
resonance imaging technique such as MRI) or amputation were 
offered to the owners but they declined as they were against any 
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invasive procedure. The mass was very large but surgical removal 
would have been an option as a first-step action followed by 
adjunctive therapy if necessary, or amputation in case of failure 
or recurrence. Tumor embolization was then considered with 
palliative intent and was accepted by the owner.

The dog was premedicated with intramuscular (IM) 
acepromazine (Calmivet; Vétoquinol, Lure, France), 0.05 mg/kg 
body weight (BW), morphine (Morphine; Aguettant, Lyon, 
France), 0.2 mg/kg, BW, glycopyrolate (Robinul; Vétoquinol, 
Lure, France), 0.01 mg/kg, BW, and received intravenous 
(IV) Lactated Ringer’s solution (B. Braun, Boulogne, France). 
Anesthesia was induced with IV propofol (Rapinovet; Schering-
Plough, Levallois-Perret, France), 2 mg/kg, BW, and maintained 
with 2% isoflurane (Forane; Abott France, Rungis, France) in 
100% O2. Antibiotic prophylaxis was carried out with cephaman-
dole (Cefamandole; Panpharma, Fougères, France), 30 mg/kg, 
BW, IV, pre-operatively and every 2 h during the procedure. 
Electrocardiogram, invasive blood pressure, end tidal CO2, 
temperature, and activated coagulation time were monitored.

Vascular interventional radiography procedures use navigation 
in the vessels combined with visualization by fluoroscopy. The 
arterial access must be located away from the X-ray working 
area. Since a right femoral access would have been superimposed 
on the embolization area, a left femoral arterial access was per-
formed. It was followed by a right lateralization by crossing the 
median plane at the level of the arterial trifurcation in order to 
reach the right femoral and internal iliac arteries. The dog was 
placed in dorsal recumbency with hind limbs extended and 
abducted, providing access to the inguinal area. The skin was 
aseptically prepared after clipping, and the animal was draped.

Access to the left femoral artery was obtained using the 
Seldinger technique (17): femoral artery pulse was first identi-
fied. The femoral artery was punctured with a 21-G needle, 
a round-tipped flexible mandrill was advanced through the 
lumen of the needle, and the needle was withdrawn while the 
mandrill was kept in place. Unfractionated heparin (Héparine 
Choay 5000 IU/mL; Sanofi-Aventis, Paris, France), 0.5 mg/kg 
BW, IV, was administered. A 4-French introducer sheath (Input; 
Medtronic, Galway, Ireland) was then passed over the mandrill 
into the artery and the mandrill was removed. The sheath works 
as a blood-hermetic entry point in the lumen of a vessel, and 
allows the introduction of interventional catheters into it. Under 
fluoroscopic guidance (Stenoscop OEC9000; GE Healthcare, 
St. Giles, United Kingdom), a 4-French pigtail catheter (Beacon 
Tip Royal Flush Plus High-Flow Angiographic Flush Catheter;  
Cook, Limerick, Ireland) was advanced over a 0.0350 guide 
wire (Standard Glidewire; Terumo, Leuven, Belgium) to the 
distal end of the abdominal aorta. Arteriography was per-
formed by injection of 20 mL of a contrast agent at 15 mL/s 
(Ioxitalamic acid, Telebrix; Guerbet, Roissy, France) in order 
to assess the arterial supply of the tumor (Figure 1). Three 
main feeding arteries were identified, 2 arising from the right 
femoral artery and 1 from the caudal gluteal artery. A double 
entry Y-haemostatic adapter (DeRoyal, Powell, USA) was set at 
the end of the pigtail catheter to allow injection of the contrast 
material without removing the guide wire from the catheter. 
Using a controlled deployment of the catheter’s pigtail end 
with a stiff guide wire (Stiff Shaft Glidewire; Terumo), selective 
catheterization of the right internal iliac artery was achieved 
and controlled by selective arteriography. The use of a pigtail 

Figure 1. Distal aortic angiography (ventro-dorsal view). 
A pigtail catheter over a 0.035-inch guide wire is positioned from 
a percutaneous left femoral approach through the left external 
iliac artery just above the aortic trifurcation. The guide wire is 
withdrawn and contrast medium is injected (loxitalamic acid, 
20 mL, 15 mL/s). The white asterisk shows the left femoral artery, 
used for arterial access. The white arrow shows the distal end 
of the pigtail catheter used for arteriography. This pigtail shape is 
particularly interesting to cross the aortic trifurcation from the left 
external iliac artery to the right external and internal iliac arteries.

Figure 2. Pre-embolization arteriography of the caudal gluteal 
artery (front view). After crossing the aortic trifurcation, the pigtail 
catheter was withdrawn and replaced by a JR4 catheter. This 
catheter switch was made possible by the guide wire kept in 
place during the exchange. The white asterisk shows the distal 
end of the JR4 arterial catheter used for embolization. Two main 
supplying arteries are visualized (white arrows). In this case 
it was decided to embolize the entire distal end of the caudal 
gluteal artery at the level of the white asterisk.
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catheter at that point of the procedure was necessary because its 
rolled end allowed navigation in the acute angles of the aortic 
trifurcation. Once aortic crossing was achieved, the pigtail cath-
eter was switched with a 5-French JR4 catheter (JR4 Coronary 
Catheter; Cordis, Roden, The Netherlands) fitted for selective 
catheterization.

Ultra-selective catheterization of the supplying artery was 
performed without guide wire and confirmed by arteriography 
(Figure 2). A 1:1 n-butyl-2-cyanoacrylate (HistoAcryl; B. Braun)/
Lipiodol (Lipiodol Ultra-Fluide; Guerbet) mixture was prepared. 
Lipiodol is a non-ionic carrier agent that provides radiographic 
contrast during the procedure while increasing polymeriza-
tion time (10,11,18–20). Since cyanoacrylate polymerization 
and resulting solidification of the cyanoacrylate is known to 
be induced by contact with ions (6), an anionic 5% glucose 
solution (G5; B. Braun) was used to control glue injection. 
A “sandwich method” (21,22) was used (Figure 3): the endo-
vascular catheter was first flushed with G5. One mL of the 
Histoacryl/Lipiodol mixture was then injected into the catheter, 
and flushed with G5 until the mixture was visualized at the tip 
of the catheter under fluoroscopic guidance. The mixture was 
then injected while the catheter was slowly withdrawn in order 
to prevent the catheter tip from being glued to the intima of the 
injected artery. A post-injection arteriography was carried out 

to confirm devascularization of the tumor. Since Lipiodol was 
part of the embolization mixture it was permanently included 
in polymerized glue at the end of the procedure, giving a per-
manent X-ray opacification to the embolized vessel. Therefore, 
devascularization could not be assessed by the absence of con-
trast itself in the feeding artery during control injection but by 
the absence of contrast flow, providing evidence for total arterial 
obstruction. The right external iliac artery was then catheterized 
(Figure 4), the embolization procedure was repeated for the 
2 femoral feeding arteries (Figures 5 and 6), and its efficiency 
was checked by arteriography (Figure 7).

Post-operative pain was managed with morphine (Morphine; 
Aguettant), 0.2 mg/kg, BW, q6h, IM, and ketoprofen (Ketofen; 
Mérial, Lyon, France), 5 mg/kg, BW, q24h, IM. Follow-up did 
not show any macroscopic modification (size, consistency) of 
the mass until 6 weeks post-embolization. Early ultrasound 
modifications were noted (hypoechoic 1 to 4 cm areas 10 d 
post-embolization). Forty-five days post-embolization, the mass 
had decreased in size, from a . 15 cm to a 8–10 cm diameter 
mass, and felt less firm. A significant clinical improvement was 
noted: lameness decreased from right toe touching lameness 
to very mild favoring left limb lameness. Palpation of the limb 
was no longer painful, and signs of discomfort disappeared at 
the same time (increased appetite and dynamism). According to 
the owner, the dog had steadily improved between the third and 
sixth week post-embolization. The dog was re-examined at 2, 
4, and 6 mo after surgery. Clinical examination and ultrasound 
examination findings remained unchanged. Clinical improve-
ment lasted about 8 mo after embolization, before recurrence of 
discomfort and moderate pain at palpation. However, these were 

Figure 4. Pre-embolization arteriography of the right femoral 
artery (front view). The asterisk shows the distal end of the 
JR4 catheter used for selective arteriography. The operating 
sequence is similar to that described in Figure 2. The black 
arrows show the 2 main feeding arteries arising from the femoral 
artery. In this case a decision was made to embolize each 
of the feeding arteries in order not to compromise the distal 
vascularization of the limb.

Figure 3. Sandwich method used for embolization. The catheter 
is flushed with G5. The embolization mixture is pushed into the 
catheter with G5 until it is visualized at the tip of the catheter 
under fluoroscopic guidance. It is useful to know the amount of 
G5 necessary to push the embolization mixture until the tip of the 
catheter. The catheter is place at the desired location, and the 
mixture is pushed into the artery with G5 while the catheter is 
slowly withdrawn.
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considered mild by the owner and the general condition of the 
dog was much better after embolization than before. Long-term 
follow-up was managed by phone after the owners moved away. 
The dog died of chronic renal failure 18 mo after embolization.

Discussion
Based on clinical observation, a soft tissue sarcoma was the 
most probable diagnosis in this case. A new biopsy and histo-
logical analysis, and advanced imaging techniques [computed 
tomography (CT), MRI] would likely have provided a definitive 
diagnosis but could not be used in this case because of limita-
tions imposed by the owner. This led us to consider alternative 
solutions to the usual management of a growing mass and pal-
liative embolization was offered.

Vascular occlusion by transcatheter arterial embolization 
(TAE) can be used to infarct tumors pre-operatively (in com-
bination with surgery) or as a technique without surgery. TAE 
used as an exclusive technique is often designed for palliative 
purposes (3,10,12). In both animals and humans, it has been 
proved to improve comfort, local control of the tumor, and 
survival rates in patients with unresectable hepatocellular car-
cinoma (12,16), renal angiomyolipomas (13)/carcinomas (10), 
malignant bone/soft-tissue tumors (1,3,4,9,16,23). It has also 
been described as a curative-intent technique in some other 
indications such as uterine myomas [more than 60 000 treated 
cases worldwide (24)] or aneural bone cysts (3).

In the case reported here, TAE was used as a palliative-intent 
technique, aiming to obtain local control and pain relief. Based on 
human and veterinary literature (1,3,8–10,12,13,15,16,22,23,25), 
complete regression of the tumor was not expected. Improvement 

of the lameness and the quality of life were the most noticeable 
effects of the procedure.

Transcatheter arterial embolization, however, is more often 
used as a pre-operative technique prior to surgical removal of a 
mass. Several advantages have been reported, including reduced 
blood loss, creation of an easier dissection plane as a result of 
peripheral tissue edema, and reduced risk of neoplastic cell 
dissemination during surgical manipulation (14). In humans, 
embolization is often followed by severe pain, hyperthermia, 
and discomfort. Those symptoms are recognized as “post-
embolization syndrome” (26,27). Whether this syndrome does 
occur in animals still remains unclear (28), but in our case the 
dog never showed any of those clinical signs.

In the current case report, surgical excision of the mass 
following the embolization procedure would have been ideal. 
Peri-tumoral ultrasound modifications could be due to the 
creation of a well-delineated dissection plane (7), but further 
evidence is needed. We obtained a clear clinical improvement, 
but these observations would have been ideally completed by 
objective and accurate pre- and post-operative imaging such as 
with MRI. Previous publications report mixed results: Weisse 
(16) noticed improvement after TAE but Sun (15) did not. 
Comparison with these cases would be irrelevant because com-
parison between tumor type and clinical cancer staging are not 
possible. However, the long survival time and good quality of 
life reported here indicate that glue embolization is a feasible 
option for palliative oncologic embolization with appropriate 
outcome. Achievement of a definitive diagnosis, accurate tumor 
assessment after embolization, and inclusion of more patients 
would be important for validating this embolization procedure.

Figure 5. Pre-embolization super-selective arteriography of a 
feeding artery arising from the right femoral artery (front view). 
The JR4 catheter has been moved from the internal iliac artery 
to the external iliac artery and then into the femoral artery. The 
feeding artery has been super-selectively catheterized with 
the guide wire before the JR4 catheter was pushed onto it. 
The white asterisk shows the distal end of the JR4 catheter. 
The feeding arteries arising from the caudal gluteal artery have 
been embolized already (black arrows).

Figure 6. Pre-embolization super-selective arteriography of the 
second collateral supplying artery arising from the right femoral 
artery (front view). The operating sequence is the same as 
previously described. After embolization of the caudal gluteal and 
of the first femoral supplying artery (white crosses), the second 
femoral supplying artery is super-selectively catheterized and 
embolized. The asterisk shows the embolization point (end of 
the JR4 catheter).
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Many vascular occlusion agents have been described 
(6,27,28): mechanical devices such as coils and balloons (8), 
particles such as absorbable gelatin sponge [Gelfoam (15)], poly-
vinyl alcohol (PVA) particles, PVA and tris-acryl microspheres 
(2,12), liquid agents such as cyanoacrylate glues (10–12,21), or 
sclerotic agents like ethanol (8,13). Many combinations among 
these agents are used. The choice of embolization procedure 
depends on the type of occlusion desired (temporary or defini-
tive), type of tumor vascularization (few main or numerous col-
lateral feeding arteries), and evaluation of the risk of collateral 
damage or embolization in non-targeted areas.

In our case, the tumor was fed by 3 main arteries. The ideal 
embolization agent had to provide a permanent and strong 
ischemic obstruction, and to be as selective as possible so as 
not to compromise the vascularization of the rest of the limb.

Coil embolization has been described in veterinary medicine 
for the treatment of porto-systemic shunts (29) and patent ductus 
arteriosus in dogs (30), and bleeding in guttural pouch mycosis 
in horses (31). However, coil embolization can only be used for 
embolization of large vessels and is not suitable for embolization 
of terminal vascularization (7,14,28,30,31). It can result in a 
non-ischemic lesion in case of the peripheral vascular supply (14). 
The use of absorbable material was excluded in our case because 
definitive embolization was desired. Since no arterio-venous 
malformation (AVM) had been diagnosed by the angiogram prior 
to embolization, non-absorbable particles like PVA microspheres 
could have been a good treatment option in this case (2,28).

In humans, cyanoacrylate glue is usually used in AVMs or in 
neurologic tumors requiring super-selective embolization (11). 
It has been described for treatment of hepatic arterio-fistulae 
in dogs (32) but has never been described as an embolic agent 
in veterinary oncology. In addition to the common side-effects 
of ischemia, it is known to be more painful because of severe 
inflammation induced by the exothermic polymerization reac-
tion and subsequent destruction of the arterial intima (26,27). 
However, it has good biocompatibility (33). In opposition 
to particle embolization, very minor recanalization of the 
embolized artery seems to occur with glue (11). Addition of 
Lipiodol to cyanoacrylate is a key-point of the procedure since it 
allows visualization and control of the embolization procedure. 
Increasing polymerization time of the cyanoacrylate glue allows 
the cyanoacrylate to reach terminal vessels before polymerizing 
(10,11,18–20). In this case, cyanoacrylate glue was chosen for its 
expected good results for terminal vascularization embolization, 
availability, cost effectiveness, and ease of use.

Many complementary oncologic treatments can increase 
the effectiveness of TAE. In humans, chemoembolization is 
a well-described technique in hepatic carcinomas (5,12) and 
osteosarcomas (4). In veterinary medicine, it has only been 
described in 2 dogs suffering from hepatocellular adenoma or 
adenocarcinoma, 1 dog presenting osteosarcoma bone metasta-
sis, and 1 cat suffering from nasal adenocarcinoma (16,25,34). 
Chemoembolization consists of simultaneous administration 
of chemotherapeutic and vascular occlusion agents, thereby 
allowing increased local contact with the tumor. Associations 
with radiotherapy, chemotherapy, or hyperthermia have also 
been described as effective treatments for bone and soft-tissue 
sarcomas (3,9), but a definitive histopathologic diagnosis is 
needed for such treatments, which was not available for this dog.

Outside the realm of cancer, embolization has been used for 
many purposes in human and veterinary medicine: hemostatic 
embolization (trauma, gastrointestinal bleeding) (35), hemopty-
sis (19), epistaxis (36), medical splenectomy (20), management 
of persistent chylothorax (18,37) and arterio-venous malforma-
tion management.

In conclusion, transcatheter glue arterial embolization is a 
technically feasible approach and can be of value in managing 
masses in the hind limb. This report paves the way for further 
investigation on a larger scale, in which glue TAE could be 
used as an exclusive technique or with relevant adjunct to 
common anti-neoplasia treatment modalities for veterinary  
patients. CVJ
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