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HISTORICAL NOTE

A concise historical perspective of the area
postrema structure and function

Uma perspectiva histérica concisa da estrutura e funcao da area postrema
Thiago Ferreira Simées DE SOUZA’

ABSTRACT

First described by Retzius at the end of the 19th century, the structure in the posterior medulla oblongata, then named area postrema,
underwent an intense investigation into its function in the decades that followed. Findings, mainly in animal studies, have partially
elucidated its role as an emetic center in the central nervous system. In the second half of the 20th century, this function was associated
with reports of syndromes characterized by uncontrollable nausea and vomiting related to structural damage in the area postrema, mainly
in the context of demyelinating diseases. At the beginning of the 21st century, the so-called area postrema syndrome has been consolidated
as a diagnostic factor in diseases related to the spectrum of neuromyelitis optica, more than 100 years after its first description.
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RESUMO

Descrita pela primeira vez por Retzius no final do século XIX, a estrutura na medula oblonga posterior, entao nomeada de area postrema,
passou por intensa investigacao quanto a sua funcao nas décadas seguintes. Achados sobretudo em estudos com animais elucidaram
parcialmente sua fungao como centro emético no sistema nervoso central. Na segunda metade do século XX, tal funcao foi associada a
relatos de sindromes caracterizadas por nduseas e vomitos incoerciveis relacionadas a lesdes estruturais na area postrema, principalmente
no contexto das doencas desmielinizantes.Ja noinicio do século XXI, a entdo chamada sindrome da area postrema se consolida como fator

diagnéstico nas doencas relacionadas ao espectro da neuromielite 6ptica, mais de 100 anos sua primeira descricao.

Palavras-chave: Area postrema; nausea; vémito; histéria da medicina; neuromielite éptica.

In the second half of the 19th century, several research-
ers devoted themselves to shed light on the vomiting reflex
by searching for clues that appeared in the new anatomical
descriptions of the human brain. In 1865, Gianuzzi speculated
on the possible existence of a regulating center of the emetic
reflex located in the brain'. Thumas, in 1881, pointed to an
area on the floor of the fourth ventricle in animals which, if
damaged, made apomorphines emetic action impossible.

In 1896, Magnus Gustaf Retzius (Figure 1), a Swedish
neuroanatomist who had already made outstanding contri-
butions to the histology of the nervous system, published a
two-volume monograph on the anatomy of the brain, Das
Menschenhirn. Studien in der Makroskopischen Morphologie
(The Human Brain. Studies in Macroscopic Morphology)®.
Retzius had, perhaps, produced the most important work
on the macroscopic anatomy of the encephalon in the 19th
century®. In it, for the first time, a structure was described on
the floor of the fourth ventricle, adjacent to the nucleus of the
solitary tract, named by him as the area postrema (AP), in a

free translation from Latin, the hindmost area. The Swedish
researcher had produced an extensive work on the anatomy
of the sensory organs and nervous system and was nomi-
nated for the Nobel Prize in Medicine and Physiology amaz-
ingly for 12 times (never having won), but he did not specu-
late about the likely role of the AP*“.

After the description by Retzius, Wilson in 1906, in a
descriptive work on the human bulb, mentioned the AP as
being richly vascularized, as well as detailing histological
aspects and pointing out the high density of neurons in that
structure®. Following his observations, he made notes on the
marked delimitation of the AP in relation to the neighbor-
ing anatomical structures, thus proposing the substitution
of Retzius' nomenclature for nucleus postremus, but did not
get the support of his peers. In 1924, Wislocki and Putnam
speculated about the postrema region as an area of diffu-
sion between blood and cerebrospinal fluid, after observing
dye granules deposited in the perivascular space, especially
among ependymal cells®.
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Figure 1. Magnus Gustav Retzius. Photograph by Elliott & Fry,
1908. Credit: Wellcome Collection. Creative Commons License.

In the 1940s, the knowledge accumulated on the mor-
phology and histology of AP, considered similar to that
of the diencephalon nuclei, suggested a neurosecretory
function of their cells’. In 1951, Borison and Brizzee inte-
grated the hypotheses raised by researchers of the late
nineteenth century and, studying the medulla oblongata
of cats, identified the AP as a chemoreceptor zone sen-
sitive to the vomiting reflex®. More than 20 years later,
in 1974, Borison published a review article condensing
the advances made by countless other researchers since
the early 1950s, concluding that the AP acted primarily
as a chemoreceptor trigger zone to the emetic response,
knowledge that was already well established at the time”’.
Despite this, several other studies focused on the AP and
sleep regulation, blood pressure, satiety, respiration, renal
and choroid plexus function.

Over the next three decades, until the mid-1980s, sev-
eral authors were divided in the comparative study of the AP
in many animal species, but without significant advances
in its function. In 1986, already the era of scanning electron
microscopy and immunocytochemistry, Leslie published a
meticulous comparative study between several animal spe-
cies and humans. In this article, he detailed the microscopic
ultrastructure of the AP, and demonstrated that it was an
area of permeability of the blood-brain barrier serving as a
zone of fine control of autonomic and neurochemical infor-
mation. However, the most robust relationship established
was still between the AP and the phenomena of nausea and
emetic response'.

It is interesting to note that even before Retzius first
description and all the growing evidence for AP’s function,
in 1889, Clarke described a case of an 8-year-old boy with
uncontrollable hiccups and vomiting. The outcome of the
case was the death of the patient, and a tumor in the mid-
dle of the fourth ventricle was found at the postmortem
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examination, leaving the author curious about the absence
of manifestations other than vomiting". More than 50 years
later, in 1942, Dow and Berglund, in an article on the vascular
patterns of multiple sclerosis lesions, also described the case
of a 38-year-old woman with some of the symptoms involv-
ing incessant vomiting, and showing postmortem plaques on
the pons and medulla oblongata'.

After that, countless other reports associated hiccups,
nausea, and vomiting, often unrelenting, with lesions in the
setting of demyelinating diseases. Although they did not men-
tion a probable involvement of the AP, McFarling and Susac?,
in 1979, reported on patients with multiple sclerosis with
intractable hiccups, a symptom hitherto not reported within
their clinical manifestations, relating to probable disinhibi-
tion of the hiccup reflex by the multiple sclerosis plaques.

Evidence has been added to a syndromic scenario in
action. Although it is difficult to establish when the term “area
postrema syndrome” was initially used, in 1984, Borison"
mentioned that the activation of AP included a syndrome of
nausea and vomiting,

In the 2000s, a profusion of papers correlated area pos-
trema syndrome cases to what has been called neuromyelitis
optica spectrum disorders, with AP in a central role as the
target of anti-aquaporin 4 antibodies'®'¢!"'%. The syndromic
findings in combination with the detailed observations in
MRI (Figure 2) and evidence of autoimmunity in action in
the AP led to the inclusion of area postrema syndrome in the
diagnostic criteria of neuromyelitis optica spectrum disor-
ders in 2015%. One hundred and nineteen years have passed
since the Retzius’ first description.

Figure 2. Sagittal T1-weighted MRI sequence showing the
approximate location of the area postrema (arrow) on the
dorsal inferior surface of the medulla oblongata at the caudal
end of the fourth ventricle, a target for anti-aquaporin 4
antibodies in neuromyelitis optica spectrum disorders.
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