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Background: In foreign language syndrome, patients switch from their native language and fixate for a period of
time on a second language. There have been few reported cases. The language switch typically occurs postopera-
tively and spontaneously resolves after a short period of time. The primary cause of this switching remains unclear.
There is speculation about the involvement of anesthesia, but its specific influence remains unclear.

Case presentation: A 17-year-old Dutch Caucasian male lost the ability to understand and speak Dutch for 24 hours
after an orthopedic surgery, combined with a brief confused state including disorientation of place and the inability
to recognize his parents. During the period, he communicated in English, which he had learned during school classes
but had never spoken outside of school. Further follow-up, including neuropsychological examination, revealed no

Conclusions: The exact pathophysiology of foreign language syndrome remains unclear, most specifically whether it
is a syndrome of its own or a phenotype of emergence delirium. There is still much to be learned, and further research

Keywords: Language switch, Foreign language syndrome, Anesthesia, Emergence delirium, Postoperative, Non-

Background

Language switch after an operation or exposure to anes-
thetic is an exceptional presentation, and there is ambigu-
ity surrounding the presentation and the exact cause. In
the literature, some articles associate the language switch
with “foreign language syndrome” (FLS), also known as
“transient post-anesthetic foreign language fixation” and
formerly known as “non-native language syndrome” In
FLS, patients switch from their native language and fixate
on a second language for a period of time.

To date, there has been no broader analysis of possible
mental disturbances with which FLS could be associated.
With this paper, we report a case of postoperative lan-
guage switch (FLS) in a 17-year-old. In addition, we con-
ducted a literature search to find similar cases of language
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switch. We use this opportunity to share our hypoth-
esis of the clinical position of FLS within the concept of
emergence delirium (ED), citing the close similarities
in their respective onsets (for example, postoperatively,
with possible association to anesthesia), presentations
(for example, confusion state), and prognosis (recovery
within hours).

Case presentation

A 17-year-old Dutch Caucasian male was admitted to the
hospital following knee surgery for chondral defect of the
lateral femoral condyle, after an incident during a game
of football. He had no psychiatric or somatic comorbidi-
ties, other than factor V Leiden (which was under con-
trol), and this was his first time undergoing surgery and
anesthesia. His past medical history included greenstick
fracture of the distal radius in 2018, a fracture of the
basis of the proximal phalanx fifth digit of the right hand
in 2014, pneumonia in 2014, and fluctuating idiopathic
dysphagia (since grade 3). The patient had no psychiatric
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history and no relevant medical family history. There was
no notable family health history apart from depression
on the mother’s side of the family (great grandmother
and grandfather). However, he had a psychiatric family
history (great grandmother and a grandfather from his
mother’s side known with depression). At that time, he
was still living at home with his biological parents and he
had an older sister (19 years old). He had no relationship.
Regarding his education, he was in his final year of high
school, with a profile of nature and health.

The patient’s native language was Dutch, and his sec-
ond language was English. The latter was acquired in a
nonbilingual school during regular English classes. He
had only spoken English during these classes. He had
spoken Dutch exclusively throughout his life, includ-
ing on the morning of his surgery, and he spoke with a
particular southern Dutch dialect (Limburgish). He had
no relatives in any English-speaking country, and he
had not recently visited any such country. Anesthesia
was induced with various medications (Table 1). Upon
emergence, the patient was confused and was taken to
the recovery room, where a nurse noticed that he was
speaking English. He said repeatedly that he was in the
United States of America (specifically Utah), despite
never having been to the USA. He did not recognize his
parents and could neither speak nor understand Dutch.
At that time, the nurse had no concerns and thought that
the patient was unable to speak Dutch owing to a pos-
sible emergence delirium (ED) he was experiencing after
the operation. However, a few hours after the surgery, all
efforts to elicit a single Dutch word from him had been
unsuccessful and psychiatric consultation was sought.

During the mental status examination, which took
place approximately 18 hours after surgery, we found a
relaxed, 17-year-old, well-groomed boy lying on the bed.
We shook hands upon greeting. He made adequate eye
contact and was open to communication. His attention
could be attracted, and it was maintained well. During
the interview, he was able to answer questions, but only
in English, spoken with a Dutch accent. He gave only
short answers in Dutch and did so with difficulty. His
concentration seemed undisturbed. No thought delu-
sions or hallucinations were observed during the conver-
sation. His intelligence was estimated to be average. His
mood was cheerful, with a normal affect. His use of the
English language seemed adequate; his pronunciation
and articulation were clear, with good intonation. His
thinking, in terms of form and content, seemed undis-
turbed. He had a normal facial expression.

Approximately 18 hours postoperatively, the patient
was able to understand Dutch but still could not speak it.
The physicians involved observed that he spoke English
adequately but appeared not to be fluent, while the nurses
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and his mother observed that he had the ability to speak
the language fluently. Approximately 24 hours post-
operatively, when some of his friends came to visit, he
was able to spontaneously understand and speak Dutch
again. Interestingly, during the mental status examination
the next day, the boy revealed that he was aware he had
been speaking and only able to understand English in the
immediate postoperative period. In addition, he remem-
bered that he had been unable to recognize his parents
and that he had believed he was in the USA. The neurolo-
gist reported no abnormalities in the complete neurolog-
ical examination. The neurologist saw no indication for
further diagnostics; therefore, no electroencephalogram
(EEG), neuroimaging, or neuropsychological examina-
tions were performed near the event, and the patient was
discharged a day later. Three weeks after discharge from
the hospital in a follow-up appointment at the psychiatric
outpatient clinic, he reported that he was experiencing
no difficulties using the Dutch language. Furthermore,
he experienced no other neurological complaints (for
example, complaints regarding his senses). There were no
changes in his mood and no presentation of anxiety, and
his sleep was intact. He did report a decrease in his con-
centration (including difficulties storing information) or
fatigue, especially after the operation. At three follow-up
appointments (2 months, 5 months, and 10 months after
discharge), these symptoms were gradually improving
and there were no new symptoms reported nor observed.

However, almost a year after surgery (when the patient
was already 18 years old), a neuropsychological exami-
nation was performed due to subjective memory com-
plaints, with the patient indicating that he could not
remember things as well as he had done before the sur-
gery. The results of this investigation showed that the
patient had a high-performance motivation. His perfor-
mance in the test was generally average to very good. The
patient was able to remember meaningful material to an
excellent level, using the Loci method. His memorization
of short series of numbers and words was below average.
This showed that the patient benefited from repetition.
He performed well in terms of vocabulary and visual spa-
tial awareness. The test did not reveal any indication of a
cognitive impairment, and the subjective memory com-
plaints may have been due to the patient being fixated on
regular forgetfulness.

Discussion and conclusion

We conducted a literature search in an online electronic
database (including PubMed and the reference lists of the
found articles), using relevant terms (“foreign language
syndrome,” “FLS,” “non-native language,” “rare diseases,’
“postoperative anaesthesia,” “general/adverse effects,’
“knee surgery,” “drug effects,” “factor V Leiden,” “language
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physiology,” “Wernicke area/physiology,” “Wernicke area/
drug effects,” “monolingualism,” and “multilingualism”)
and found eight relevant published cases of FLS. Table 1
summarizes these cases. Child cases of FLS are relatively
rare. To the best of our knowledge, most of the reported
child cases were presented in news outlets, rather than
in scientific journals. Therefore, our case might be the
first scientifically reported case of FLS in children/ado-
lescents. Age was also a major difference between the
found cases and our own, as all the former were adults—
and six of the eight were above the age of 50 years (the
age of one case was unknown, and another was 28 years
old). Almost all cases—including our own—were male
and Caucasian (in two cases, the race was unknown). In
six of the cases, the native language was English. In five
(including our own), the second language was reported
to have been learned as a foreign language, as opposed
to the patient being bilingual; the other four cases did
not include this information. In five cases (including our
own), the episodes occurred after an orthopedic sur-
gery; and in all eight, they lasted between 25 minutes
and 28 hours each. Four cases did not recall speaking the
other language. Fentanyl, midazolam, and propofol were
the most commonly reported anesthetics. No associa-
tions indicated whether FLS could be a phenotype of any
other postoperative disorder or mental disturbance, such
as emergence delirium (ED). As conversion disorder was
included in our differential diagnosis (other differentials
were ED and FLS), we conducted a brief general search
and found three reports of foreign accent syndrome
(FAS) being linked to conversion disorder—one of which
was written in Japanese, though the abstract was in Eng-
lish [1-3]. FLS should not be confused with FAS, which
is “a rare speech disorder consisting of speech rhythm
changes perceived by listeners as a foreign accent, and
different accents have been reported” [4 p. 1123]. FLS
may be similar in presentation, but the onset and clini-
cal course of our clinical case dispute this. In our case,
there was no speech production problem, but rather a
complete switch of a spoken language and an inability to
speak one’s own language.

Although we found only eight relevant cases with a
variety of hypotheses and assumptions, it should be
noted that the use of non-native languages might go
unrecognized by clinical staff who are not familiar with
them. The question also arises as to whether our patient
was able to speak English fluently. In one case presented
by Webster et al. the nurse (a Spanish-speaking nurse)
reported that the patient’s speech was fragmented and
he was repeating a specific single phrase several times
[5]. The patient discussed by Pollard et al. was not able
to speak Norwegian fluently, according to his spouse [6].
Although this was refuted by the anesthesiologist, he was
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actually from Croatia; thus, Norwegian was not his native
language.

Another phenomenon that frequently occurs after
operations and anesthetics that could, in our opinion, be
related to FLS is ED. We hypothesize that FLS could be a
phenotype of ED, rather than a problem of its own. Sikich
et al. define ED as “a disturbance in a child’s awareness
or attention to his/her environment with disorientation
and perceptual alterations including hypersensitivity to
stimuli and hyperactive motor behaviour in the imme-
diate post anaesthesia period” [7 p. 1139]. The specific
mechanism of ED in children remains unknown. Pain
and perioperative anxiety may be contributing factors in
causing ED [8]. However, this was not applicable to our
case. Therefore, we chose not to focus on this further. The
possible involvement of anesthesia is another interesting
hypothesis, as the incidence of ED is increasing since the
introduction of fast-acting volatile agents (for example,
sevoflurane and desflurane) [8]. The effect of anesthe-
sia on cognition has been observed in animal studies.
In those studies, apoptotic neurodegeneration and
long-term cognitive deficiencies have been reported in
immature animals exposed to anesthesia [9]. This might
explain the experienced lack of concentration in our case.

Dahmani et al. reported different possible mechanisms
of ED related to anesthesia [8];

Differential recovery rate of brain functions from anes-
thesia could be caused by the clearance of volatile agents
from the central nervous system. It has been hypoth-
esized that the late emergence of cognitive function is the
cause of the confusion state in ED. It has also been dem-
onstrated that propofol could be preventive against ED,
compared with sevoflurane and desflurane.

The connectivity of brain areas would be susceptible of
change while under anesthesia. It has been hypothesized
that volatile (such as sevoflurane) and intravenous agents
(such as propofol) have several effects on brain networks
and might account for differences in recovery mani-
festations [8]. Based on the first hypothesis, our patient
should have had less chance to develop ED, yet the sec-
ond hypothesis does not exclude the effect of propofol in
causing ED.

Some of the found cases report that their patient
lacked self-awareness, denied being able to speak in the
non-native language, and was unaware that they had
spoken or written in a non-native language. These could
be signs of confusion and disorientation, as seen in ED.
Our patient was initially confused (unable to recognize
his family, for example), disoriented in place, and una-
ware that he was speaking a non-native language. Later,
he indicated that he was able to remember not speaking
in his native tongue. However, it might be that he only
believed he was able to remember because he had been
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told by clinical staff, family members, and friends what
had happened. Language can be affected in delirious
patients. Green et al. demonstrated that the produc-
tion of spontaneous speech, word quantity, speech con-
tent, and verbal and written language comprehension
are impaired in delirious patients compared with cog-
nitively unimpaired patients [10]. Malarbi et al. report
that irrelevant language, activity, and vocalization are
behaviors associated with ED, demonstrating that anes-
thesia can result in ED and cause possible disturbance
in language [11].

An argument may arise regarding recovery time,
as the recovery time of FLS can be up to 28 hours,
whereas symptoms of ED are thought to occur within
30 minutes of termination of anesthesia and last for
15-30 minutes. However, this is a very common mis-
understanding regarding ED, which has been reported
to last up to 2 days. The recovery of our patient is thus
within this margin.

The exact pathophysiology of FLS remains unclear.
Most importantly, we do not know whether it is a syn-
drome on its own or a phenotype of another syndrome
or disorder (for example, ED). This case report sheds
light on the possible occurrence of this phenomenon
in children not only in adults, as most of the reported
cases on FLS. Furthermore, it raises awareness of the
probable relations between FLS and ED, which gives
the opportunity for better prevention and intervention.
As we have demonstrated, ED arises from a combina-
tion of factors in which the strongest evidence has been
found for undergoing anesthesia and choice of anes-
thetic. However, patient- and environment-related fac-
tors may also have a contributing role, although this is
less strongly proven. Non-drug interventions such as
preparation for surgery through a tour of the operat-
ing room and parental participation in the periopera-
tive process can also play a role in the prevention of ED
[12-17]. In addition to non-drug interventions, drug
interventions deserve a role in the prevention of ED.

Clinical research on different phenotypes of delir-
ium is important, especially postoperatively and in
the emergency ward, to optimize patient care. Thus,
there is still much to be learned, and further research
is needed.
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