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Preoperative Embolization
of Hypervascular Head and
Neck Neoplasms Using
Microfibrillar Collagen

Microfibrillar collagen is a bovine collagen material that promotes hemostasis. When
mixed with contrast material it makes a fine slurry that is easily injected through small
catheters. Experience with preoperative embolization of head and neck neoplasms in
six patients indicates that microfibrillar collagen slurry is a highly effective, easy to use
embolic material for occlusion of highly vascular neoplasms.

A variety of materials has been used to occlude the blood supply of tumors
preoperatively. Embolization of head and neck tumors has been usually per-
formed with agents such as Gelfoam [1-3] or Silastic beads [4]. Recently,
polyvinyl alcohol foam (lvalon) has also been introduced as an embolic agent by
Latchaw and Gold [5].

Microfibrillar collagen was reported as a new microcrystalline polymer product
by Battista et al. [6] in 1967. Kaufman et al. [7] were the first to suggest its use
as a transcatheter embolic agent after experimental studies in swine in 1978.
After these experimental studies, Diamond et al. [8] embolized nine patients with
microfibrillar collagen, four of whom had large vascular renal tumors. Microfibrillar
collagen, commercially known as Avitene (Avicon, Inc., Fort Worth, TX), is
prepared from purified bovine collagen. It is a white, flourlike substance that
mixes readily with contrast agents and is an effective topical hemostatic agent
for controlling capillary hemorrhage during surgery [9-14]. Microfibrillar collagen
promotes hemostatic action through platelet agglutination and is effective in the
presence of heparinization as well as clotting defects [15, 16].

Subjects and Methods

Two patients with carotid body tumors, two with nasopharyngeal angiofibromas, one with
a glomus vagale tumor, and one with a meningioma were embolized preoperatively with
microfibrillar collagen.

A 7 French intravascular sheath (Cordis) was placed percutaneously into the femoral
artery. A 6.5 French reinforced-wall catheter (Cook) was introduced through the sheath
and selectively placed into the external carotid artery. We use 6.5 French catheters tapered
to 5 French to occlude the major branches of the external carotid artery. Thin suspensions
of microfibrillar collagen can be injected through 3 or 4 French catheters for superselective
angiography of small external carotid artery branches or in pediatric patients, where 3 or
4 French catheters are preferred. Use of an introducer sheath is highly desirable because
it allows rapid exchange for catheters of different sizes and shapes without additional
vessel trauma. Also, if catheters are occluded by microfibrillar collagen, Gelfoam, or other
particulate materials, they can be easily replaced.

Microfibrillar collagen is available in powder form and readily mixes with contrast
material. Small amounts are transferred to a bowl using sterile forceps and mixed with
contrast material by rapidly stirring until a thin slurry suspension is made. We now prefer
using a suspension with the consistency of thin “'pea soup'' because there is less chance
of catheter occlusion by the slurry and better penetration into small arteries. Aliquots of 0.1
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or 0.2 ml of the slurry suspension are aspirated into a 1 ml syringe
filled with contrast material and injected through the catheter,
followed by gentle flushing with saline or dilute contrast material. In
two patients after embolization, balloon occlusion of the proximal
external carotid artery was also performed. We used detachable
silicone balloons (Miniballoon, Becton-Dickinson) [17] to reduce the
amount of particulate materials required for occlusion and to prevent
any redistribution of reflux of microfibrillar collagen into the internal
carotid artery.
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Fig. 1.—Case 1. A, Lateral subtrac-
tion common carotid angiogram, late ar-
terial phase. Large carotid body tumor
(arrowheads). B, Postembolization (1.5
ml) common carotid angiogram. Moder-
ate decrease in vascularity of lesion. Dis-
tal site of balloon placement into external
carotid artery (arrowhead).

Fig. 2.—Case 2. A, Lateral subtrac-
tion common carotid angiogram. Carotid
body tumor (arrowheads). B, Postem-
bolization (4 ml) common carotid angio-
gram. Marked decrease in vascularity of
lesion. Marked narrowing due to vaso-
spasm of proximal external carotid ar-
tery (arrowhead).

Case Reports

Case 1

A 75-year-old woman with a right neck mass for 25 years noticed
growth of the mass 5 weeks before admission. External carotid
angiography revealed a large carotid body tumor on the right side
(fig. 1A) and a small carotid body tumor on the left. Preoperative
embolization of the tumor was performed by embolizing the distal
external carotid artery using 1.5 ml of microfibrillar collagen sus-
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Fig. 3.—Case 3. A and B, Lateral #

subtraction external carotid angiogram ¥
in early (A) and late (B) arterial phase.
Large glomus vagale tumor (arrow-
heads) extends from base of skull to
carotid bifurcation. C and D, Postembol-
ization (4-5 ml) carotid angiogram in
early (C) and late (D) arterial phase.
Marked narrowing of distal external ca-
rotid artery (arrow) with moderate de-
crease in vascularity of lesion (arrow-
heads).

C

pension followed by balloon occlusion of a large branch supplying
the tumor. In this patient the detachable balloon was not large
enough to occlude the external carotid artery as proximally as
intended. Ideally a more proximal occlusion would have been pre-
ferred. Postembolization angiography (fig. 1B) showed diminished
vascularity of the tumor. After embolization, the tumor was resected.
It was the surgeon's impression that the embolization greatly facil-
itated the procedure. The patient experienced moderate blood loss
during the operation, but this was due to accidental laceration of
the carotid artery.

Case 2

A 32-year-old patient had a mass in the left neck that grew
gradually over a 2 month period. Left carotid angiography demon-
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strated a large vascular mass around the carotid bifurcation (fig.
2A). Selective embolization of the external carotid artery was per-
formed with microfibrillar collagen slurry in increments until a total
of 4 ml of embolic material had been delivered. Postembolization
angiography (fig. 2B) showed marked decrease in vascularity. The
next day, the carotid body tumor was surgically removed. The
internal carotid artery was an integral part of the tumor and a vein
graft had to be placed between the common carotid artery and the
distal internal carotid artery. Estimated blood loss was 500 ml.

Case 3

A 67-year-old patient with a large glomus vagale tumor largely
supplied by external carotid branches (figs. 3A and 3B) had em-
bolization. The external carotid artery was occluded (figs. 3C and
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3D) with 4-5 ml microfibrillar collagen suspension with some de-
crease in the vascularity of the lesion noted. The tumor was resected
the next day with a blood loss of 200 ml.

Case 4

A 21-year-old man developed marked epistaxis 2 years after
diagnosis of a juvenile angiofibroma of the nasopharynx. Partial
resection had been previously performed. Left external carotid
angiography (fig. 4A) demonstrated a large vascular nasopharyn-
geal tumor supplied primarily by branches of the internal maxillary
artery. The tumor also derived its blood supply from the left internal
carotid artery and right external carotid artery. Selective emboliza-
tion of the left external carotid artery was performed with microfi-
brillar collagen slurry (fig. 4B). A total of 3.0 ml of embolic material
caused complete occlusion of the left external carotid artery which
largely supplied the tumor and immediate cessation of epistaxis
occurred. The patient refused surgery.

Case 5

A 14-year-old boy had a juvenile nasopharyngeal angiofibroma
supplied by the left internal maxillary artery with small feeding
vessels from the ipsilateral internal carotid artery. The left internal
maxillary artery was embolized using 3.0 ml of microfibrillar colla-
gen. Unfortunately, a vascular sheath was not used and a thicker
than necessary slurry resulted in occlusion of the catheter. Tr)e
catheter was withdrawn without a postocclusion angiogram and the
right side was not embolized. After embolization, a large lobulated
tumor was removed. The surgeon believed that the procedure was
greatly facilitated by the embolotherapy. Microscopic sections of
the tumor revealed eosinophilic-stained microfibrillar collagen in
arteries estimated to be about 500 um in diameter (fig. 5).

Case 6

A 56-year-old man had a meningioma supplied by the middle
meningeal artery. The internal maxillary artery was embolized with
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Fig. 4.—Case 4. A, Lateral subtrac-
tion external carotid angiogram. Naso-
pharyngeal angiofibroma (arrowheads)
fed by hypertrophied internal maxillary
artery (arrow) and its branches. B,
Postembolization external carotid angio-
gram. Vasospasm of proximal external
carotid artery (arrowhead) secondary to
embolization; occlusion of internal max-
illary artery.

Fig. 5.—Case 5. Photomicrograph reveals microfibrillar collagen within
arterial lumen (arrows) estimated to be about 500 um in diameter.

0.6 ml of microfibrillar collagen suspension followed by balloon
occlusion at the point of stasis in the distal external carotid artery.
In this instance, the balloon was probably not necessary, but in
more proximal embolizations of the external carotid artery where
there is a danger of reflux into the internal carotid artery, a detach-
able balloon can reduce the amount of particulate material required.
On the next day, the patient underwent craniotomy with removal of
the meningioma; the neurosurgeons specifically noted that blood
loss was minimal during the operation.

Discussion

In vitro interactions of blood cells with collagen at the ultra
structural level were studied by Zucker and Mason [18].
They observed through scanning and transmission electron
microscopic studies that platelets adhere to collagen, pro-
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ducing morphologic changes within the platelet resulting in
release of platelet products. After the release of products
from platelets, platelet aggregation was observed. Thus
microfibrillar collagen seems to exert its hemostatic effects
largely through promotion of platelet aggregation. Microfi-
brillar collagen has been shown to be effective in the pres-
ence of heparinization as well as intrinsic clotting defects,
but much less effective in thrombocytopenia. These obser-
vations led to the wide use of the material as an effective
topical hemostatic agent for surgery.

Kaufman et al. [7] evaluated the effectiveness of microfi-
brillar collagen as a transcatheter embolic agent and its
long-term effect on embolized tissues. Embolized vessels
remained occluded at 2 days with only variable amounts of
residual organized thrombosis at 3 months. The material
was considered to be an effective medium-duration embolic
agent, similar in this respect to Gelfoam. Early, a marked
granulomatous arteritis was seen within the vessel walls and
perivascular areas in all animals after intraarterial injection
of microfibrillar collagen with clearing of the inflammatory
response within 3 months. No inflammatory response is
observed when the material is used as a topical hemostatic
agent, and no clinical evidence of inflammation was noticed
after intraarterial injection in any of our patients. We expect
that some of the inflammatory changes observed after in-
traarterial injection of microfibrillar collagen in animals is
partly because of distal necrosis of tissue embolized.

After embolization, one of our patients developed facial
pain during mastication which resolved in 72 hours. There
were no similar side effects in the other five patients. Is-
chemic cranial nerve palsy has been reported by Lasjaunias
[19] from external carotid artery embolization. Knowledge
of transcranial vascular supply to cranial nerves from
branches of the external carotid artery and careful super-
selective angiograms should be evaluated before emboli-
zation to prevent the potential complication of cranial nerve
palsy after occlusion of their blood supply. Cranial nerve
palsies did not occur in any of our patients.

Careful search for potential communications between ex-
tracranial arteries like the occiptal artery with intracranial
branches such as the vertebral artery should be made
before embolization. Again, no extra-to-intracranial anasto-
moses were demonstrated in the branches we embolized.
By slowly injecting thin dilutions of microfibrillar collagen in
0.1-0.5 ml increments, high pressure in the embolized
arteries is avoided, thus reducing the potential for emboli to
cross these anastomoses when they are present. Of course,
careful fluoroscopic monitoring is needed during and after
each injection, and the embolization is stopped as soon as
stasis is observed in the embolized artery [20].

We prefer to use microfibrillar collagen for preoperative
embolization of hypervascular neoplasms of the head and
neck for two reasons: (1) semiliquid suspensions pass read-
ily through small catheters, with less chance for catheter
recoil or inadvertant embolization of neighboring arteries
than with the other agents, and (2) microfibrillar collagen
can penetrate the small end arteries of a lesion, down to
100 pm in diameter, thus propagating into blood vessels
more distally than polyvinyl alcohol foam (lvalon) or Gelfoam
sponge. lvalon and Gelfoam sponge are ideal for occluding
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medium-sized to large vessels, but to produce occlusion of
smaller vessels at the precapillary level, microfibrillar colla-
gen is preferred.

While we have no experience with Gelfoam powder, it is
possible that equivalent vascular penetration might be
achieved with it. However, our limited experience suggests
that microfibrillar collagen is a safe and effective occluding
material for highly vascular head and neck neoplasms.
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