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Abstract
Objective
Our aim was to identify patients with probable anti-NMDA receptor encephalitis among
historical medical cases.

Method
A case report published in leading Hungarian-, German- and Italian-language medical journals
in the early 1840s was revisited.

Results
In 1830, an 18-year-old, healthy woman suffered epileptic seizures, followed by a 6-day-long
state characterized by catalepsy, unresponsiveness, motionless, and light breathing. Her
symptoms regularly returned in the following 1.5 years. Meanwhile, a progressively growing
huge abdominal tumor appeared. One day, she suddenly started vomiting a large amount of
foul-smelling pus mixed with blood, accompanied by bone fragments. Pus mixed blood with
some membranous substance was also evacuated through the anus and vagina. After this event,
she completely recovered; 1.5 years later, she married and later gave birth to 3 healthy children.
The patient remained healthy during the 11-year follow-up.

Conclusions
We suggest that in the description of a paraneoplastic case, an anti-NMDA receptor enceph-
alitis can be dated back as far as to the 19th century, with an especially rare type of resolution:
the disappearance of the symptoms after the spontaneous elimination of an ovarian teratoma.
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This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND), which permits downloading
and sharing the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal.

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology. 1

http://dx.doi.org/10.1212/NXI.0000000000000887
mailto:janszky.jozsef@pte.hu
https://nn.neurology.org/content/7/6/e887/tab-article-info
http://creativecommons.org/licenses/by-nc-nd/4.0/


Anti-NMDA receptor encephalitis was discovered by Dalmau
et al.1,2 in 2005/2007, although cases were probably described
already in 1997.3,4 Moreover, because of revisiting published
cases dating back as far as the 19th century, more and more
cases are suggested to be of anti-NMDA receptor encephalitis
etiology. Merwick et al.5 pointed out that from the case series
published by Bickerstaff—in which Bickerstaff encephalitis
was described—in one patient, the symptoms were indicative
of anti-NMDA receptor encephalitis. In the late 1800s,
ovariotomy (Battey’s operation) was introduced as a treat-
ment of—among others—“histeroepilepsy.”6 In the course of
the recent revisitation of these published cases, symptoms can
also be attributed to anti-NMDA receptor encephalitis in
more than one patient; this suggestion is also supported by
the observation of Battey, namely that “cystic degeneration”
was common in the resected ovaries.6 This is the most
common autoimmune encephalitis, where 80% of patients are
women with a median age of 21.7 Epileptic seizures occur in
76%,8 catatonia-like episodes in 70%,9 whereas hypo-
ventilation in 66% of patients.8 In adult women patients, anti-
NMDA receptor encephalitis is associated with ovarian tera-
toma in 58% of cases.7 Other tumors are rare: in paraneo-
plastic cases, 94% of the underlying tumor is ovarian
teratoma.7

We found an interesting case report published in leading
Hungarian-, German- and Italian-language medical journals
referring to a presentation at the 3rd Meeting of the Italian
Scientists in Florence held in 1841.10–12 We suggest that the
description of an anti-NMDA receptor encephalitis can be
dated back as far as to the 19th century.

Case
On September 17, 1841, the case was presented by Dr.
Odoardo Linoli (figure).10–12 In 1830, an 18-year-old, hith-
erto healthy female patient suffered epileptic seizures, fol-
lowed by a strange 6-day-long state characterized by a
“catalepsy” pose and an unresponsive motionless state. The
only sign of life was a very light breathing. Epileptic seizures
and the catalepsy regularly returned in the following 1.5 years.
Meanwhile, a progressively growing huge abdominal tumor
appeared, which reached the level of the chest on the left side.
One day, she suddenly started vomiting a large amount of
coffee-colored liquid. Two weeks later, she vomited a foul-
smelling pus mixed with blood. This was accompanied by
more than 100 bone fragments. Some of these fragments were
flat, others were long- or ball-shaped. Pus-mixed blood with
some membranous substance was also evacuated through the
anus and vagina. After this event, both epileptic seizures and
“catalepsy” states disappeared, and she apparently became
healthy again; 1.5 years later, she married and later gave birth
to 3 healthy children. At the time of Dr. Linoli’s presentation
(11 years after the disease onset), she was in excellent health.
During the discussion, Dr. Linoli argued that the abdominal
tumor was probably a “fetal cyst” or “fetus in fetu.” Prof. Carlo

Burci—the chairman of the section—suggested that the tu-
mor could have been a “skin cyst,” whereas others speculated
that it could have been an extrauterine pregnancy.

Discussion
The medical language in the first half of the 19th century was
certainly different from today. The reliability of the de-
scription is enhanced by the fact that the case has been de-
scribed in 3 different languages in the 1840s.10–12 The case
was presented by Odoardo Linoli (1801–1886), a well-known
surgeon from Pietrasanta,13 and discussed by Carlo Burci,14

who was the professor of surgery at the University of Pisa,
indicating that the case was observed and discussed by the
most prestigious professionals of that time.

We tried to interpret this case report according to today’s
medical concepts. Although catatonia was not described as
such until 1874, the described motionless and unresponsive
state accompanied by catalepsy meet the criteria of a catato-
nia.15 Another issue is the type of the described huge ab-
dominal tumor that contained bone fragments.

According to Dr. Linoli’s interpretation, it was a “fetus in
fetu.” Fetus in fetu is extremely rare in adulthood16 and should
contain vertebral axis or limbs, otherwise it should classify as
teratoma.17 Dr. Burci suggested that the tumor was a “skin
cyst.” According to today’s nomenclature, dermoid cyst
(i.e., skin-like cyst) is a synonym for teratoma. The presence
of bone is not unusual in teratoma.18 Based on the presence of
bone, a teratoma was diagnosed during a paleopathological
examination of a female skeleton from the late Roman age.19

Ovarian teratomas without treatment can reach a huge size,
some of them can be up to 30 cm in diameter.18 Not only the
size, localization, and the presence of bone but also the strange
elimination of the tumor through the gastrointestinal system
and vagina may also support the concept of teratoma. Tera-
tomas (dermoid cysts) can perforate into the adjacent organs
including bowel and vagina.20–23 For example, Flood et al.22

reported a 23-year-old woman who discovered teeth-like
structures in her underwear, which were the contents of an
ovarian teratoma excreted in the vagina through a fistula.
Mitui et al.23 reported a 72-year-old womanwhose diarrhea, in
which she found hair, was caused by an ovarian teratoma
perforating into the bowels.

Summarizing our interpretation, a young woman had newly
onset seizures, followed by catatonia-like symptoms and
hypoventilation. This was associated with an abdominal tu-
mor, which was probably a teratoma. The symptoms dis-
appeared after the spontaneous elimination of the tumor, and
the patient remained healthy during the 11-year follow-up.

According to a recent position study, new-onset seizures and
altered mental status (unresponsive state) with subacute
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onset meet the criteria for “possible autoimmune encepha-
litis.”24 Epileptic seizures, altered mental status, abnormal
posturing, and hypoventilation meet the symptoms criteria
for “possible anti-NMDA receptor encephalitis.”24 The
young age and female sex as well as the presence of ovarian
teratoma also strengthen our assumption that Dr. Linoli’s
case study might be the first description of anti-NMDA re-
ceptor encephalitis.

In paraneoplastic anti-NMDA receptor encephalitis, the
symptoms usually resolve after tumor removal, may that be
either ovarian or extraovarian.7,25 Regarding Dr. Linoli’s pa-
tient, the symptoms were present when the tumor was present
and disappeared after the tumor also disappeared. Thus, we
state that the description of a paraneoplastic story can be
dated back as far as to 1830, ahead of the description of
Trousseau’s syndrome in 1865.26
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Figure Case presentation

The title page of the Österreichische Medizinische Wochenschrift from 1843 (A) and the case presentation in German (B). Available at the Bayerische
Staatsbibliothek München, H.misc. 33 t-16, S. 244, urn:nbn:de:bvb:12-bsb10737557-2.
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University of Pécs Revision for intellectual content

Zsolt Illés, MD,
PhD, DSc

Odense University
Hospital

Revision for intellectual content
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