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Intraosseous venous malformations may affect the bones 
of the maxillofacial skeleton and present as gradually 
enlarging, painless masses.1,2 When indicated, the pre-

ferred management is en bloc resection with bony defect 
reconstruction, requiring awareness of facial contour, sym-
metry, and vasculature.3,4 Removal of small, benign, medial 
maxillary bone lesions via a minimally invasive, skin-sparing 
strategy may allow for a successful functional and cosmetic 
outcome. Herein, we describe removal of an intraosseous 
maxillary venous malformation using a combined tran-
soral and transconjunctival–transcaruncular approach, a 
technique previously described in orbital fracture repair.

CASE PRESENTATION
A 26-year-old woman with a history of migraines pre-

sented with increased tearing and sinus pressure for 2 
years and development of a painless mass below her left 

medial canthus over 8 months. She denied vision changes 
and constitutional symptoms. Of note, magnetic reso-
nance imaging (MRI) completed a decade before for her 
migraines showed no evidence of facial lesions.

The examination was significant for a firm, smooth 
mass inferior to the left medial canthus at the base of the 
nose with mobile overlying skin and soft tissues. There 
was an increase in tear lake volume, delay in fluorescein 
dye disappearance, and patent nasolacrimal irrigation, 
confirming functional nasolacrimal obstruction. The 
remainder of the ophthalmic, head, and neck examina-
tion was unremarkable; there were no abnormal vessels 
on nasal endoscopy. A computed tomography (CT) scan 
of the paranasal sinuses demonstrated a well-demarcated 
left anterior maxillary osseous lesion, consistent with an 
intraosseous venous malformation, and compression of 
the left nasolacrimal duct (Fig. 1). MRI of the paranasal 
sinuses revealed clear sinuses and no soft tissue infiltration 
from the lesion; there were no feeder vessels or signs sug-
gestive of a high flow lesion. Surgical excision of the mass 
via a combined transoral and transconjunctival approach, 
to avoid a skin incision, performed by an otolaryngology-
oculoplastics team was proposed.

Intraoperatively, nasolacrimal duct probing and sili-
cone lacrimal intubation was performed to protect the lac-
rimal system. The nasojugal fold was pre-marked in case 
the need to convert to an open approach arose. Exposure 
of the mass was pursued via a transgingival incision and a 
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degloving technique in the subperiosteal plane (Fig. 2). 
To provide additional superior exposure, a transconjunc-
tival incision with extension into a transcaruncular inci-
sion was performed. A Colorado needle tip on monopolar 
cautery was used to incise through the conjunctiva and 
lower eyelid retractors just inferior to the inferior tarsal 
border, extending from the lateral-most aspect of the eye-
lid to 1 mm lateral to the punctum. Dissection was carried 

out in the preseptal plane down to the inferior orbital rim. 
The periosteum was incised and elevated away from the 
inferior orbital rim and onto the maxillary face, meeting 
the transoral dissection plane. The periorbita was elevated 
away from the medial orbital floor in the area of the mass, 
including elevation of the inferior oblique muscle origin. 
To provide additional exposure, a transcaruncular incision 
was made and extended inferolaterally to connect with 
the transconjunctival incision. Inspection of the exposed 
lesion, a well-circumscribed, violaceous mass, was consis-
tent with a low-flow, intraosseous venous malformation, 
which was then removed en bloc using an osteotome. The 
defect along the inferomedial orbital rim and base of nose 
was plated with a titanium mesh sheet, which was fixated 
with screws to the inferior orbital rim via the transconjunc-
tival incision and along the anterior maxillary face via the 
transgingival incision. [See figure, Supplemental Digital 
Content 1, which shows inferomedial orbital rim defect 
following lesion removal, visualized via transconjunctival–
transcaruncular incision. A, Titanium mesh, molded and 
plated over the maxillary/orbital rim defect, visualized via 
the transoral incision (B). http://links.lww.com/PRSGO/
C701.] Forced ductions confirmed no restriction of globe 
movement. Histopathologic examination confirmed diag-
nosis of an intraosseous venous malformation. 

Postoperatively, the patient endorsed significant 
improvements in tearing and a satisfaction with her cos-
metic result. Four weeks postoperatively, she demonstrated 
resolved nasolacrimal duct obstruction, preserved facial 
nerve function, and minor maxillary nerve hypesthesia. At 
6 weeks, her lacrimal tubes were removed. At 5 months, 
preoperative maxillary fullness (Fig. 3A) was resolved, with 
an excellent cosmetic and functional outcome (Fig. 3B). 
At four years, there have been no signs of recurrence.

DISCUSSION
Intraosseous venous malformations are rare, repre-

senting less than 1% of all bony tumors.1 Although they 
typically involve the vertebral column and skull, they may 
also involve the maxillofacial skeleton, impacting the man-
dibular, maxillary, and nasal bones, with decreasing fre-
quency.3,5 These lesions predominantly present in women 
around the fourth decade of life as gradually enlarging, 
painless masses, posing an aesthetic concern; additional 
signs and symptoms vary with the location of the mass.2 A 
differential diagnosis is included in Table 1.

CT remains the preferred imaging modality for 
intraosseous venous malformations and usually demon-
strates a well-circumscribed, expansile lesion with a “hon-
eycomb,” “sunburst,” or “soap bubble” appearance, owing 
to malformed venous channels within bone trabeculae.1 
On T2-weighted MRI, the lesion is typically hyperintense, 
reflecting slow-flowing blood or subacute thrombus; on 
T1-weighted imaging, some intraosseous venous mal-
formations are hyperintense from thrombus or fat.1,4,5 
Management may be indicated with mass effect, repeti-
tive bleeding, and cosmetic disfigurement. The treatment 
of choice is en bloc resection, with a sufficient margin of 
healthy bone to reduce bleeding risks. Reconstruction of 

Fig. 1. Ct scan image of the paranasal sinuses without contrast 
showing a well-demarcated, left anterior maxillary osseous lesion 
and compression of the left nasolacrimal duct. Note the typical 
starburst pattern of the intraosseous hemangioma.

Fig. 2. Visualization of the intraosseous hemangioma via a tran-
soral, subperiosteal degloving approach.

http://links.lww.com/PRSGO/C701
http://links.lww.com/PRSGO/C701


 Kamboj et al • En Bloc Intraosseous Venous Malformation Removal

3

the bony defect may be achieved via autogenous grafting 
or alloplastic materials.3,4

In our case, surgical excision of the vascular malforma-
tion was accomplished without a skin incision by coupling 
a transoral, midface degloving technique with a transcon-
junctival–transcaruncular approach to the inferomedial 
orbital rim, allowing for maximal exposure of the lesion. 
Combined transoral-transconjunctival exposure of the 
midface has been described in the treatment of zygo-
maticomaxillary complex fractures.6,7 Combined trans-
conjunctival–transcaruncular incision has been used as 
an approach to plating large fractures of the orbit involv-
ing the medial orbital wall, orbital strut, and orbital floor, 
safely protecting the lacrimal system.8 With this technique, 
a single subperiosteal operating plane incorporating the 
medial orbit wall and floor can be achieved by disinserting 
the inferior oblique muscle at its origin at the posterior 
lacrimal crest.9,10 Tagging the origin of the inferior oblique 
muscle with a suture allows it to be easily re-attached at 
the completion of surgery; failure to reattach the infe-
rior oblique may be associated with postoperative muscle 
under-action.11,12

Potential surgical complications include lower eye-
lid retraction, infraorbital hypesthesia, diplopia sec-
ondary to inferior oblique muscle disruption, epiphora 

secondary to lacrimal system damage, and orbital hema-
toma. We pre-marked the nasojugal fold to allow for a 
well-placed cutaneous incision, should there have been 
need for conversion to an open approach. An incision 
in this location is cosmetically acceptable and avoids 
damage to the facial nerve and infraorbital nerve; the 
angular artery in this region may be encountered and 
cauterized without significant consequence. In addition, 
the internal maxillary artery can be accessed via nasal 
endoscopy and cauterized in the event of severe bleed-
ing from the maxilla.

Although technically challenging, this minimally 
 invasive technique can be used to provide access to small 
(generally <3 cm), benign, medial maxillary bone lesions 
while avoiding a cutaneous scar.13,14 Careful case selection 
is necessary to ensure that the mass can be accessed and 
removed while avoiding critical structures, including the 
lacrimal apparatus and infraorbital nerve; the approach 
may not be appropriate for high-flow vascular or malig-
nant lesions.
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Fig. 3.  Before and after facial photographs. a, preoperative examination revealing a firm, smooth mass 
inferior to the level of the left medial canthus at the base of the nose with mobile overlying skin and soft 
tissues. B, at 5 months postoperative inspection, demonstrating resolution of maxillary fullness, with 
absence of cutaneous scarring.

Table 1. Differential Diagnosis of Intraosseous Cavernous 
Venous Malformation of the Maxilla
Arterio-venous malformation 

Aneurysmal bone cyst*
Fibrous dysplasia*
Osteoma*
Ossifying fibroma*
Giant cell granuloma*
Histiocytosis X*
Ameloblastoma
Osteosarcoma
Hemangiopericytoma
*These lesions may be amenable to combined transoral and transconjuncti-
val–transcaruncular approach depending on size and relationship to adjacent 
structures.
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