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Fig. 1T Anatomical examination. Anastomosis is seen between
the left phrenic nerve (LP) and the celiac plexus (CP), includ-
ing the phrenic ganglion (PG).
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Fig. 2 Microscopic examination of the phrenic ganglia (HE
stain). The nerve cells were surrounded irregularly by the satel-
lite cells.

fm: nerve cell, €—: satellite cell
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Transmission of referred pain through the phrenic nerve

Shiro NAWA, Toshiyuki SAITO, Ken ASAMOTO, Takashi NAKANO
Department of Anatomy, Aichi Medical University

Shoulder pain is one of the most common complaints which is caused by various diseases, such as neuromuscular disorders. It is often
associated with a disease of the abdominal organs, and is termed as referred pain. It is well known that the visceral sensation from
liver disease is transmitted through the right phrenic nerve, and causes referred pain in the shoulder region. However, the relationship
between the left phrenic nerve and referred pain is not clear.

In this study, we observed the anastomosis between the left phrenic nerve and the celiac plexus, including the phrenic ganglia. The
anastomosis and the ganglia existed more frequently on the right side than on the left side. In the phrenic ganglia, we observed
microscopically the nerve cell surrounded irregularly by satellite cells, i.e. the phrenic ganglia seem to be autonomic.

Considered from these findings, it was suggested that the phrenic nerve contained visceral afferent fibers, and that the nerve was relat-
ed to the transmission of the referred pain in the shoulder region through the phrenic nerves, including the phrenic ganglia, on both
sides.
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