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Summary

We describe our experience of the develop-
ment of contralateral de novo intraosseous 
AVMs in a ten-year-old girl with AVMs of the 
mandible who underwent endovascular embolo-
therapy. She initially presented with intermittent 
oral bleeding. Computed tomography and digit-
al subtraction angiography demonstrated intra-
osseous AVMs within the right mandible. The 
AVMs were treated by transosseous direct-punc-
ture and transarterial embolization with Gugliel-
mi detachable coils and n-butyl cyanoacrylate 
glue. However, de novo intraosseous AVMs de-
veloped within the previously healthy contralat-
eral mandible and resulted in dangerous oral 
bleeding. Therefore, we suggest regular follow-
up and prompt retreatment of any residual man-
dibular AVMs in patients undergoing endovas-
cular or surgical treatment to prevent subsequent 
development of “secondary” AVMs and life-
threatening oral bleeding.

Introduction

High-flow arteriovenous malformations 
(AVMs) are rare in the mandible. Because they 
may be lethal due to life-threatening intraoral 

bleeding spontaneously or after tooth extrac-
tion 1, prompt treatment is necessary in sympto-
matic mandibular AVMs. Usually, AVMs of the 
mandible are managed by endovascular embol-
ization, surgical excision or combined therapy. 
However, the recurrence of the mandibular 
AVMs is always a great challenge for surgeons 
and interventional radiologists. We describe 
our experience in managing a case with con-
tralateral de novo intraosseous AVMs after ini-
tial endovascular embolotherapy of the right 
mandibular AVMs.

Case Report

A ten-year-old Taiwanese girl was referred to 
our institution for intermittent gingival bleed-
ing of the right lower jaw after tooth brushing 
or forceful chewing. Her medical history re-
vealed painless focal skin redness at her right 
lower jaw since birth. In addition, intermittent 
right lower jaw pain when chewing and swal-
lowing were noted one year ago. Computed to-
mography (CT) scan showed an intraosseous 
lytic expansile lesion with avid enhancement at 
the body and ramus of the right mandible as 
well as numerous adjacent engorged adjacent 
vessels. The bilateral carotid angiogram dem-
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found in the left portion of the mandible. En-
hanced brain CT and complete angiogram sur-
vey, including bilateral carotid and vertebral 
angiogram showed no intracranial AVM  or 
other vasculopathy.

With the patient under general anesthesia, 
endovascular embolization therapy in the man-
ner of percutaneous transosseous direct punc-
ture was performed. Puncture of the largest 
venous pouch within the right mandibular body 

onstrated complex intraosseous and extraos-
seous arteriovenous malformations (AMVs) 
with multiple dilated racemous venous pouches 
in body and ramus of the right mandible and 
medial pterygoid region (Figure 1). The AVMs 
were supplied by numerous feeding arteries 
from bilateral external carotid arteries (ECAs) 
and drained mainly by the right retromandibu-
lar vein into right internal jugular vein. Neither 
AVMs nor engorged venous structure were 

Figure 1  Axial CT images of head and neck without (A) and with (B) i.v. contrast medium enhancement showed an intraos-
seous lytic expansile lesion with avid enhancement at body and ramus of the right mandible. The right carotid angiogram in 
lateral (C) and AP (D) projection and left carotid angiogram in AP projection (E) demonstrated complex intraosseous and 
extraosseous AMV in right mandible and pterygoid region. The AVMs was supplied from bilateral ECAs and drained main-
ly by the right retromandibular vein.
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the residual AVM  from bilateral ECAs were 
successfully occluded transarterially with n-
butyl cyanoacrylate glue (NBCA) in another 
session of embolotherapy. The residual AVM 
was almost completely obliterated after tran-
sarterial superselective catheterization and em-
bolization with glue.

The patient was free of oral discomfort and 
bleeding after treatment. However, she was ad-
mitted again 18 months later for intermittent 

was performed with a 17-gauge coaxial punc-
ture needle. The right retromandibular vein 
and the intraosseous venous pouches were sub-
sequently completely filled with densely packed 
Guglielmi detachable coils (GDCs) (Figure 2). 
However, small residual AVMs at the mandibu-
lar symphysis, which was supplied by the bilat-
eral ECAs and drained by the right inferior 
mandibular vein, were seen on postemboliza-
tion angiography. One month later, feeders of 
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Figure 2  After direct transosseous puncture with a 17-gauge coaxial puncture needle (A), the right retromandibular vein and 
the intraosseous venous pouches were completely occluded with densely packed GDCs (B). However, small residual AVM 
at the mandibular symphysis, supplied by the bilateral ECAs, was seen on the postembolization angiography (C, D).
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tion is as high as seventy percent 5. U sually, 
there are numerous small tortuous feeders aris-
ing from ECA for an intraosseous mandibular 
AVM. Therefore, successful selective catheteri-
zation and transarterial embolization through 
these arterial feeders would be very time-con-
suming and technique-dependent. In contrast, 
the transvenous route is an alternative en-
dovascular access directly into the venous 
pouches of mandibular AVM. After total em-
bolization of the venous pouches and the drain-
age veins, spontaneous regression of the arteri-
al network may subsequently occur 6,7. Transos-
seous direct-puncture approach is a modified 
transvenous vascular access 8. The length of the 
endovascular route is much shorter in the tran-
sosseous approach than in the transvenous ap-
proach. In addition, the time-consuming proce-
dure of transvenous catheterization is much 
simplified in the transosseous approach 9,10. Var-
iable materials, such as NBCA, coils and etha-
nol have been used in embolization procedures 

11,12. Although endovascular embolization could 
be very difficult to perform, it avoids mutilating 
surgery and its sequela in pediatric patients.

In our reported case, transosseous direct-
puncture embolization of the mandibular 
AVM  was performed with GDCs. GDCs are 
mainly used in the embolotherapy of intracra-
nial aneurysms, carotid-cavernous fistula, or 
intracranial AVM 13,14. With the advantage of 
GDCs, the operator can easily retrieve and re-
deploy the suboptimally placed coils 15. There-
fore, complete obliteration of small intraos-
seous AVMs can be done easily in the manner 
of transosseous direct-puncture embolization 
with GDCs. Although the right mandibular 
AVM of this patient is large with complex in-
traosseous and extraosseous components, the 
intraosseous venous sacs were completely oc-
cluded with GDCs alone.

Residual intraosseous or extraosseous AVM 
is not infrequently seen after embolotherapy or 
surgical management of the mandibular AVM. 
The recurrent lesions are usually due to recan-
nulation of feeding arteries or recuritment of 
collateral blood supply. Locations of recurrence 
usually correspond to the original AVM. How-
ever, in this patient with repeated CT scan and 
carotid angiography for recurrent contralateral 
lower jaw bleeding 18 months after initial em-
bolotherapy, the left portion of mandible was 
initially healthy with intact marrow space and 
bony cortex, and the intraosseous AVM in the 
body and ramus of right mandible was almost 

intraoral bleeding of the left lower jaw. CT scan 
showed that the marrow space within the left 
mandible was replaced by engorged vessels ac-
companied by remodeling and thinning of the 
bony cortex. Subsequent carotid angiogram 
demonstrated newly-developed intraosseous 
AVMs with engorged venous pouches mainly 
within body and ramus of the left mandible 
(Figure 3). Because the patient suffered from 
long-standing toothache due to dental caries 
and periodontitis, the dentist requested pallia-
tive embolization of the feeders from bilateral 
ECAs with NBCA before performing dental 
extraction and dental therapy. Another session 
of radical transosseous direct-puncture emboli-
zation was scheduled two months later. How-
ever, sudden massive oral bleeding with hypo-
volemic shock of the patient occurred follow-
ing endotracheal intubation and general an-
esthesia. Transosseous direct-puncture emboli-
zation of the left retromandibular vein and in-
traosseous venous pouches within the left man-
dibular body were done with GDCs and NBCA 
for urgent bleeding control. The feeders from 
bilateral ECAs were also embolized with 
NBCA. The bleeding was successfully control-
led after embolotherapy and concurrent oral 
packing performed by the maxillofacial sur-
geon. The patient has no recurrent oral bleed-
ing but dental infection requiring minor surgi-
cal management in the left lower jaw during 
the subsequent two-year follow-up. 

Discussion

Optimal planning and decision-making for 
the treatment of mandibular AVMs depends on 
age of the patient, the size, flow characteristics 
and the site of the lesions. Endovascular em-
bolization, surgical excision, or combined ther-
apy are usually performed for patients with 
mandibular AVMs. Successful treatment of the 
mandibular AVMs is possible after obliteration 
of the venous pouches and the drainage veins. 
Different surgical procedures are used in cases 
of mandibular AVMs, including ligation of ex-
ternal carotid arteries, simple curettage and 
partial or complete resection of the mandible 
followed by reconstructive surgery. Their bene-
fit and disadvantage are discussed in the litera-
ture 2. Endovascular embolization procedures 
are effective in the management of mandibular 
AVMs 3,4. The overall successful cure rate of 
mandibular AVMs by endovascular emboliza-
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ronmental trigger that induced the develop-
ment of another AVM  within previously 
healthy bony structure. Therefore, regular im-
aging follow-up and prompt management of 
residual AVM after embolotherapy or surgery 
despite its small size are suggested to prevent 
recurrent life-threatening bleeding as seen in 
this case.

In conclusion, we described a case of de novo 
mandibular AVM  after initially endovascular 
embolotherapy. Another AVM developed with-
in the previously healthy bony structure of con-
tralateral mandible and caused life-threatening 
oral bleeding. Our experience in this patient 
suggests the importance of regular imaging fol-
low-up and prompt management of residual 
AVMs after embolotherapy or surgery despite 
their size or location in a patient treated by em-
bolization for mandibular AVMs.

completely obliterated by embolotherapy. But 
the progressive enlarged recurrent AVM devel-
oped at the previously healthy left portion of 
mandible. Although the etiology of the man-
dibular AVMs is not well-understood, they are 
generally believed to be congenital vascular le-
sions. However, we believe that de novo intra-
osseous AVM of mandible could develop with-
in the previously intact bone in response to 
certain factors. Some authors proposed that an 
environmental trigger (“second hit”) in addi-
tion to genetic predisposition may have a role 
in the development of de novo brain AVMs 16. 
According to the imaging evidence in this pa-
tient, it is possible that a similar mechanism ex-
ists for intraosseous AVMs. In addition to the 
genetic predisposition, the residual AVMs, the 
hemodynamic changes after embolotherapy, or 
the embolotherapy itself may serve as the envi-

Figure 3  Post-enhancement axial CT images of head and neck in bone window (A) and soft tissue window (B) showed that 
the marrow space within the left mandible was replaced by engorged vessels, as well as remodeling and thinning of the bony 
cortex. Some dense serpiginous structures at the inner aspect of the left mandible (the mouth floor) were glue deposited in 
the left ECA branches due to prior transarterial embolization. Right (C) carotid angiogram and left carotid angiography in 
A-P (D) and lateral (E) projection demonstrated newly-developed intraosseous AVM with engorged venous pouches main-
ly within body and ramus of the left mandible. Right (F) and left (G) external carotid angiogram after the last embolothera-
phy showed complete obliteration of the intraosseous mandibular AVM.
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