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Aberrant jugular bulb vein obstructing approach to
intracanalicular vestibular schwannoma
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Abstract
In cases of jugular bulb anomalies, such as a high jugular bulb, troublesome bleeding may occur during surgery.
We report an unusual case with a vestibular schwannoma, in which we recognized an additional branch arising
from the jugular bulb. Three-dimensional computed tomography (3-D CT) revealed this anomaly beforehand,
enabling us to avert excessive bleeding upon resection of the tumour. The abnormal vein was thought to be a
remnant of the petrosquamosal sinus in the embryonic stage.
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Introduction
The anatomy of the jugular bulb exhibits considerable
variability. Complications attributed to venous anomalies
around the jugular bulb, in surgery for otitis media and
vestibular schwannoma, have been reported occasionally
(Graham, 1977; Jahrsdoerfer et al., 1981).

The most common anomaly of the jugular bulb is its
protrusion into the middle ear cavity (Overton and Ritter,
1973; Subotic, 1979; Kennedy et al., 1986; Moore, 1994;
Tsunoda et al., 1995). An extra vein originating from the
jugular bulb, however, is rare (Shotton et al., 1989). We
experienced this type of jugular bulb anomaly in a patient
with a vestibular schwannoma, and were aided in pre-
operative assessment by 3-dimensional computed tomo-
graphy (3-D CT) of the temporal bone (Tsunoda et al.,
1996). We will report this case and speculate the origin of
the vein.

Case report
A 56-year-old female presented to our clinic with a one-

year history of dizziness accompanied by progressive
hearing loss and continuous tinnitus of the left side. An
audiogram showed a left sensorineural hearing loss of
50 dB with threshold deteriorating at a frequency between
1 kHz to 2 kHz. Auditory brainstem response (ABR)
showed an elongation of the interpeak latency of waves
I-V of the left side. The right directed spontaneous
nystagmus was observed under Frenzel's goggle. A caloric
test was performed under an electronic nystagmograph
which showed left-sided canal paresis. Existence of a
vestibular schwannoma was suspected and magnetic
resonance imaging (MRI) was performed, which demon-
strated a left vestibular schwannoma (Figure 1). The
operation was planned with a middle cranial fossa
approach in order to preserve the patient's hearing. As a
guide to open the internal auditory meatus (IAM), a 3-D
CT image was obtained. It demonstrated an abnormal
vessel which seemed to ascend from the jugular bulb,

FIG. 1
MRI demonstrated a left intracanalicular vestibular schwan-

noma that is in contact with a vessel.
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FIG. 2
3-D CT, from an operator's point of view on a middle cranial
fossa approach, showed the left abnormal vessel ascending
from the jugular bulb, running upward behind the IAM and

continuing forward.

running upward behind the IAM and continuing forward
above it (Figure 2), although its course ahead was not
clear. This vessel seemed to interrupt direct access to the
intracanalicular tumour by means of either a middle
cranial fossa or a translabyrinthine approach. The opera-
tion was performed as planned with a middle cranial fossa
approach. During surgery, we succeeded in recognizing
and exposing the abnormal vessel above the tumour,
penetrating in the petrosal part of the temporal bone,
without troublesome bleeding (Figure 3). It had a dark-
blue coloured sheer wall without a pulsation, and was
confirmed to be a vein. The vein stood in the way of
opening the IAM and prevented a direct view of the
tumour. Consequently, we carried out a resection with an
approach from behind. The tumour was proved to
originate from the inferior vestibular nerve, and the facial
and cochlear nerves were preserved.

Discussion

Anomalies of the jugular bulb can take various forms. In
this case, an abnormal vein was arising from the jugular
bulb, ascending and passing over the IAM, penetrating in
the petrosal part of the temporal bone. In attempting to
resect an acoustic tumour under these circumstances,
severe bleeding is apt to occur from the abnormal vein.
However, in this case, 3-D CT cautioned us against
injuring the vein and such bleeding was averted.

In the early embryonic stage, the primitive ventral
metencephalic vein drains posteroinferiorly into the
primitive transverse sinus just rostral to the stem of the
pro-otic sinus (later the cavernous sinus). In the 60-80 mm
stage, otic expansion separates the pro-otic sinus from both
the transverse sinus and the stem of the metencephalic
vein. The caudal end of the pro-otic sinus, as the result of a
secondary anastomosis, comes to empty into the sigmoid
by way of the petrosquamosal sinus. Then the middle part
of the pro-otic sinus dwindles, meanwhile the new
cavernous and inferior petrosal sinuses annex the orbito-
ophthalmic veins, of which the pro-otic sinus was formerly
the exclusive drainage. The stem of the ventral metence-
phalic vein comes to communicate with the cavernous
sinus, though inconstant, and becomes the future superior
petrosal sinus. This process leads to drainage of the
superficial and deep telencephalic veins into the superior
and inferior petrosal sinus through the cavernous sinus
(Padget, 1957; Huang and Wolf, 1974).

FIG. 3a
At operation, this vein was recognized over the tumour,

standing in the way of opening the IAM.

FIG. 3b
A schematic presentation of Figure 3a.

There should be two possible courses beyond the IAM.
One terminates in front and turns out a petrous jugular
malposition (diverticulum) (Pappas et al., 1993), and the
other communicates with the superior petrosal or caver-
nous sinus. In either case, the abnormal vein, which passes
over the IAM, was thought to be a remnant of the
petrosquamosal sinus.

References

Graham, M. D. (1977) The jugular bulb: its anatomic and
clinical considerations in contemporary otology. Laryngo-
scope 87: 105-125.

Huang, Y. P., Wolf, B. S. (1974) The basal cerebral vein and
its tributaries. In Radiology of the Skull and Brain.
(Newton, T. H., Potts, D. G., eds.), C. V. Mosby, St
Louis, pp 2111-2154.

Jahrsdoerfer, R. A., Cail, W. S., Cantrell, R. W. (1981)
Endolymphatic duct obstruction from a jugular bulb
diverticulum. Annals of Otology, Rhinology and Laryngol-
ogy 90: 619-623.

https://doi.org/10.1017/S0022215100141647 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215100141647


774 T. TSUTSUMI, A. TSUNODA, K. SHIMAMOTO, A. KOMATSUZAKI

Kennedy, D. W., El-Sirsy, H. H., Nager, G. T. (1986) The
jugular bulb in otologic surgery: Anatomic, clinical and
surgical considerations. Otolaryngology-Head and Neck
Surgery 94: 6-15.

Moore, P. J. (1994) The high jugular bulb in ear surgery: three
case reports and a review of the literature. Journal of
Laryngology and Otology 108: 772-775.

Overton, S. B., Ritter, F. N. (1973) A high placed jugular bulb
in the middle ear: A clinical and temporal bone study.
Laryngoscope 83: 1986-1991.

Padget, D. H. (1957) The development of the cranial venous
system in man, from the viewpoint of comparative anatomy.
Contributions to Embryology 36: 79-140.

Pappas, D. G. Jr., Hoffman, R. A., Cohen, N. L., Holliday, R.
A., Pappas, D. G. Sr. (1993) Petrous jugular malposition
[diverticulum]. Otolaryngology-Head and Neck Surgery 109:
847-852.

Shotton, J. C, Ludman, H., Cox, T. C. S. (1989) Temporal
bone venous anomaly of surgical significance. Journal of
Laryngology and Otology 103: 101-106.

Subotic, R. (1979) The high position of the jugular bulb. Ada
Otolaryngologica 87: 340-344.

Tsunoda, A., Yanagisawa, Y., Yamashita, K., Komatsuzaki,
A. (1995) Latent high jugular bulb: case report and
significance of neck compression test. ORL 57: 44-47.

Tsunoda, A., Komatsuzaki, A., Muraoka, H. (1996) Three-
dimensional CT reconstruction for the middle cranial fossa
approach in early acoustic neuroma surgery. In Acoustic
Neuroma and Skull Base Surgery. (Sterkers, J. M.,
Charachon, R., Sterkers, O., eds.), Kugler Publications,
Amsterdam/New York, pp 225-226.

Address for correspondence:
Dr. T. Tsutsumi,
Department of Otolaryngology,
Faculty of Medicine,
Tokyo Medical and Dental University,
Yushima 1-5-45, Bunkyo-ku, Tokyo 113-8519, Japan.

Fax: 81 3-3813-2134.

https://doi.org/10.1017/S0022215100141647 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215100141647

