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Summary

We describe a case of a persistent primitive
trigeminal artery (PPTA) coexistent with a clival
chordoma. During surgery of the tumor, the par-
tially incorporated PPTA was inadvertently
traumatized and ruptured. The operation was
discontinued and the PPTA was endovascularly
occluded permitting further safe resection of the
tumor.

Introduction

Clival chordomas are difficult lesions to
treat. The transnasal approach offers a less in-
vasive access to these tumors. Preoperative MR
and CT may provide details on th exact borders
of the lesion, and involved or invaded adjacent
structures. Co-existence of skull base chordoma
and persistent primitive trigeminal artery
(PPTA) has never been reported in the litera-
ture. We describe a case of a clival chordoma
associated with a PPTA partially incorporated
in the tumor, which was ruptured during sur-

gery.
Case Report
A 64-year-old woman presented with right

VIth nerve paresis. Brain MR and CT revealed
a mass within the sphenoid sinus and sella infil-

trating the clivus. The diagnosis was chordoma,
which was confirmed by biopsy. In contact with
the tumor and partially incorporated a PPTA
was identified on the left side (Figure 1). Surgi-
cal resection requiring a combined neurosurgi-
cal and ENT operation was recommended. The
patient underwent surgery via the transnasal
approach. During surgery sudden massive
bleeding occurred and accidental laceration of
the PPTA was suspected. The operation was
suspended until an urgent angiogram could
confirm the suspected cause of bleeding. A four
vessel digital angiogram was urgently per-
formed. In the angiogram a tiny contrast spot
beyond the outline of the inferior wall of PPTA
was hardly visible (Figure 2). The basilar and
carotid arteries proximal and distal to the
PPTA were both well-developed. Additionally,
no arterial branches of the PPTA supplying the
brain parenchyma were opacified and there-
fore its endovascular occlusion was decided. A
microcatheter Tracker 10 carried over a
Transend 10 microwire were used for catheteri-
zation of the PPTA through the left vertebral
artery. Three platinum coils were delivered cov-
ering the segment where the laceration point
was located. Vertebral and left carotid injection
confirmed the complete occlusion of the PPTA
(Figure 3). The patient was brought back to the
operating room and resection of the tumor was
resumed. Clinical examination and CT/MR
scan postoperatively did not show any adverse
event (Figure 4).
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1‘ Figure 2 Vertebral injection showing the PPTA and its
laceration point.

<— Figure 1 Brain MR image showing the PPTA in relation
to the tumor.
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Figure 3 Endovascular coil occlusion of the lacerated PPTA segment. A) Vertebral injection. B) Carotid injection.

Discussion

Chordomas are relatively rare neoplasms
arising from embryonic notochordal remnants
and comprise less than 1% of intracranial neo-
plasms. Twenty-five to 40% of chordomas oc-
cur in the spheno-occipital or skull base region.
These tumors occur predominately in the

fourth and fifth decades of life and show a
slight male predominance.

The first anatomic description of the persist-
ence of a primitive trigeminal artery was pro-
vided by Quain ! in 1844.

In 1959 Saltzman 2 provided the first angio-
graphic classification of the PPTA based on the
degree of filling of the distal basilar artery and
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Figure 4 Post-operative MR image at the level of the pons,
without infarction.

its inverse relationship with the visualization of
the posterior communicating artery.

Primitive trigeminal artery is the most com-
mon of the carotid-basilar persistent embryonic
communications and it has been observed in
0.1 to 0.6% of cerebral angiograms. PPTA is as-
sociated with various vascular abnormalities
such as brain aneurysms and AVMSs 3-¢ but rare-
ly with tumors such as meningioma, pituitary
adenoma, astrocytoma and hemangioblastoma
78 No previous report of co-existence of a
PPTA with a clival chordoma either incorpo-
rating it or not has been found in the literature.

Occlusion of the PPTA

Occlusion of the PPTA is allowed only when:
1) Neither the blood supply to the carotid nor
to the basilar system is crucially dependent on
its contribution %10 and 2) No branches to the
brain parenchyma arise from the occluded seg-
ment 11-15,

In our case neither the supply to the carotid
nor to the basilar was dependent on the PPTA.

In 1990, Inoue et al. !l described a cadaver
specimen with the dorsal meningeal, tentorial
and inferior hypophyseal arteries, usually

branches of the MHT, arising from the PPTA
as individual branches.

Khodadad 12 reported pontine branches aris-
ing from the trunk of the PPTA in brains of
four, six, and eight month old fetuses. He sug-
gested that the PPTAs might become of func-
tional and clinical significance if they persisted.

Ohshiro et al. 13 presented a case of a PPTA
arising from the inferolateral aspect of the ICA,
which had two branches from its cisternal por-
tion. One branch sent a feeding artery to the
left trigeminal nerve root and a perforating ar-
tery to the pons. The other branch perforated
directly into the pons.

Salas et al.14 described a PPTA that gave rise
to four pontine perforating arteries. In both of
these cases, the PPTA arose again from the infe-
rolateral aspect of the intracavernous carotid
artery. In the same report, as was seen in a simi-
lar pattern reported by Ohshiro et al., a classifi-
cation of PTA variations was proposed: a lateral
petrosal variation and a medial sphenoid varia-
tion. It appears that the lateral variation can
give rise to branches supplying the brainstem.

Suttner et al. 15 reported an anatomic speci-
men with a medial-origin variation of PPTA
providing inferior hypophyseal and dorsal me-
ningeal branches. Concluding, they suggested
that the inferolateral origin might represent the
true PPTA whereas a superolateral origin pre-
sented by Parkinson and Shields !¢ and medial
origin may represent a different carotid-basilar
anastomosis from the PPTA, and the MHT
may be the remnant of this vessel.

As described by Lasjaunias and Berenstein
17 these branches to the brain parenchyma or
elsewhere can arise from the PPTA in cases of
annexation of their territory. Based on their
analysis, we can assume that each particular
pattern of origin of the PPTA in relation to the
ICA wall (medial, inferolateral or superolater-
al) determines the branches that can be an-
nexed, with the inferolateral origin being more
connected to significant branches (to the pa-
renchyma or cranial nerves) and the medial or
superolateral connected mainly to dural
branches.

Therefore as Suttner et al. 1> noticed, when
considering therapy that involves this kind of
persistent embryonic anastomosis, the thera-
peutic decision to sacrifice the PPTA in a spe-
cific pathological condition must take into ac-
count the particular variation and its potential
branches and not only hemodynamic factors
because the possibility of brain ischemia exists.
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In our case the PPTA belongs to the supero-
lateral-origin variation. An opacified tiny vessel
coming from its superior wall definitely does
not irrigate the brain parenchyma and most
likely it is related to dural supply.

The surgical management aiming at com-
plete and safe resection of a clival chordoma
presenting with such a rare association of a
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