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ORIGINAL COMMUNICATION

Neural Interconnections Between Portio Minor
and Portio Major at the Porus Trigeminus:
Application to Failed Surgical Treatment of Trigeminal
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Recalcitrant trigeminal neuralgia following surgical treatment can be a lifealtering condition. To explore alternative anatomic reasons for such a complication, the authors examined the potential for nerve connections between the
sensory and motor roots of the trigeminal nerve at the opening of Meckel’s
cave (porus trigeminus). In 15 embalmed adult cadavers (30 sides), the
authors performed microdissection of the skull base and speciﬁcally at the
opening of Meckel’s cave. Two sides (6.67%) were found to have interneural
connections between the sensory and motor roots at Meckel’s cave. These
occurred in one male and one female cadaver, both on right sides. Both connections were histologically veriﬁed to be neural and were 0.5 mm in diameter
and 2.2 and 3.2 mm in length, respectively. Both connections traveled in an
oblique fashion from the portio major to the portio minor. On the basis of
authors’ ﬁndings, the sensory and motor components of the trigeminal nerve
at the opening of Meckel’s cave may be interconnected with a neural anastomosis. Such ﬁndings may be of use during the surgical treatment of trigeminal
neuralgia or other surgery of the posterior fossa so that inadvertent transection
or traction does not occur. Clin. Anat. 27:94–96, 2014. VC 2013 Wiley Periodicals, Inc.
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INTRODUCTION
The neural anastomotic network between the lower
cranial and upper cervical nerves shows individual
variability. Knowledge of the anatomy of these neural
connections is particularly important during neck surgery, including various nerve transfer procedures,
skull base surgery, and for understanding the pathophysiology of various skull base and neck disorders.
Moreover, clinical presentations and exams following
nerve injury may have unanticipated ﬁndings based
on such neural interconnections.
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During the formation of the skull, no rigid separation of the ﬁbers of the nerves of the posterior cranial
fossa exist (Downman, 1939). Therefore, it is not
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Neural Interconnections

Fig. 1. Right-sided porus trigeminus noting an interneural connection (IC) between the portio minor (pm)
and portio major (PM). [Color ﬁgure can be viewed in the
online issue, which is available at wileyonlinelibrary.com.]

surprising that these nerves may communicate with
each other in the adult. For example, we have previously reported such connections between the glossopharyngeal and vagus nerves in the posterior fossa at
surgery and in cadaveric specimens (Tubbs et al.,
2011).
To our knowledge, studies aimed at identifying
such interneural connections between the sensory and
motor parts of the trigeminal nerve have not been
performed. Therefore, we performed this study to further elucidate this anatomy. We selected to focus on
the trigeminal nerve at the opening of Meckel’s cave;
which is a recess formed by the evagination of the
meningeal layer of the dura of the posterior cranial
fossa into the posteromedial portion of the middle cranial fossa (Mafee et al., 2012).
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Fig. 2. Right-sided porus trigeminus showing an
interneural connection (IC) between the portio minor
(pm) and portio major (PM). [Color ﬁgure can be viewed
in the online issue, which is available at wileyonline
library.com.]

were histologically veriﬁed to be neural and were 0.5
mm in diameter and 2.2 and 3.2 mm in length,
respectively. Both connections traveled in an oblique
fashion from the portio major to the portio minor. On
the right side of the male cadaver (Fig. 1), the neural
interconnection traveled from the portio major proximally to the portio minor distally. On the right side of
the female cadaver (Fig. 2), the neural interconnection traveled from the portio minor proximally to the
portio major distally. The routes for these interconnections are illustrated in Figure 3.
No specimen was found to have gross intracranial
pathology.

DISCUSSION
MATERIALS AND METHODS
In 15 embalmed adult cadavers (30 sides), microdissection was performed on the skull base and speciﬁcally at the opening of Meckel’s cave (porus
trigeminus). After removal of the supratentorial brain,
the tentorium cerebelli was removed and the trigeminal nerve severed at its emergence from the pons.
Microdissection of the trigeminal nerve was then carried out with aid of a surgical microscope (Zeiss, Germany). Measurements were made with microcalipers
(Mituoyo, Japan). Small specimens were then examined under a microscope for histological features.

RESULTS
Two sides (6.67%) were found to have interneural
connections between the sensory (portio major) and
motor (portio minor) roots at Meckel’s cave (Figs. 1
and 2). These occurred in one male and one female
cadaver, both on the right sides. Both connections

Wrisberg in the 1700s was the ﬁrst to mention the
interneural connections between the portio minor and
major components of the trigeminal nerve at Meckel’s
cave. Since then, the interneural connections have
not been expounded on and are widely unknown
(Tubbs et al., 2012). To our knowledge, no study has
examined such connections. We found such connections on two right sides (6.67%) in two adult cadavers. Both connections were oriented obliquely and
were small. Due to their size, these neural connections could be missed during partial neurectomy of
portio major for trigeminal neuralgia. Of interest and
potentially germane to this study, Dandy (Dandy,
1929) reported that even after complete transection
of the portio major near the pons, facial sensation
could still be perceived in some patients. Such preservation of facial sensation might be attributed to neural
connections between the portio minor and major at
Meckel’s cave. Additionally, other studies have demonstrated the presence of a substantial number of
unmyelinated ﬁbers in the portio minor that have
been theorized to play a role in persistence of
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nerves have been proposed as continued facial sensation when the trigeminal nerve has been sectioned
intracranially (Diamond et al., 2011).

CONCLUSIONS
Intracranial neural interconnections between portio
minor and portio major should be considered as a
potential reason for failure to provide pain relief after
partial portio major neurectomy. Furthermore, microvascular decompression of the portio minor should be
considered during trigeminal nerve decompressive
procedures. Additionally, future studies should be conducted on a larger scale to ascertain what percentage
of the population has these interconnections. Once
the percentage and precise anatomy of these connections are obtained, surgical intervention can be modiﬁed to look for these interconnections and possibly
decrease the failure rate of trigeminal sensory
rhizotomy.
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