
1Liu H, Edson RS. BMJ Case Rep 2019;12:e230709. doi:10.1136/bcr-2019-230709

Case report

Thymoma associated paraneoplastic encephalitis 
(TAPE), a potential cause of limbic encephalitis
Henry Liu,1 Randall S Edson2

Rare disease

To cite: Liu H, Edson RS. BMJ 
Case Rep 2019;12:e230709. 
doi:10.1136/bcr-2019-
230709

1California Pacific Medical 
Center, Internal Medicine, San 
Francisco, California, USA
2Division of Infectious Diseases, 
California Pacific Medical 
Center, San Francisco, California, 
USA

Correspondence to
Dr Henry Liu,  
​hliu427@​gmail.​com

Accepted 21 August 2019

© BMJ Publishing Group 
Limited 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

Summary
A 59-year-old man presents with expressive aphasia 
and short term memory deficits. Shortly thereafter, he 
started developing staring spells and intermittent right 
hand spasms, preliminarily thought to be simple partial 
seizures. Subsequent MRI brain imaging was highly 
suggestive of herpes simplex virus (HSV) encephalitis; 
however, HSV PCR from cerebrospinal fluid was negative. 
On further testing, the patient was found to have an 
autoimmune encephalitis thought to be related to an 
incidentally found thymoma. His clinical presentation, 
in conjunction with imaging and response to therapy, 
was strongly suggestive of thymoma associated 
paraneoplastic encephalitis. Early recognition is the only 
way to ensure prompt initiation of appropriate treatment. 
Immunotherapy and cancer directed therapy (including 
tumour resection, if indicated) have been shown to have 
favourable outcomes, improved speed of neurological 
recovery and reduced risk of relapses. Without treatment, 
progressive neurologic deterioration can occur over 
months to years, eventually resulting in death.

Background
Encephalitis is characterised by inflammation of the 
brain tissue; however, nearly half of all encephali-
tis-associated hospitalisations do not end up having 
a concrete, discernable diagnosis, despite thorough 
workup.1 Encephalitis has a plethora of potential 
aetiologies, therefore a wide range of testing and 
differential diagnoses must be considered, including 
autoimmune and paraneoplastic encephalitidies. 
What is now being more widely recognised in the 
literature than previously, autoimmune and parane-
oplastic encephalitidies have been reported to have 
significant morbidity and potentially fatal compli-
cations without prompt recognition and treatment. 
Approximately half of patients with a thymoma 
are also found to have paraneoplastic neurologic 
syndromes, the most common being myasthenia 
gravis.2 However, these cases only involve the 
peripheral nervous system since autoimmune anti-
bodies block or destroy muscular nicotinic acetyl-
choline receptors, and spare the central nervous 
system  (CNS). There are limited case reports of 
thymoma associated paraneoplastic encepha-
litis (TAPE) involving inflammation of the limbic or 
extralimbic areas of the brain, which can potentially 
lead to progressive neurologic decline and death 
without proper diagnosis and treatment.3 Here we 
review an intriguing case report of a patient whose 
presentation was consistent with TAPE.

Case presentation
A 59-year-old man with no significant medical 
history was in his usual state of health until 5 
days prior to a visit to his primary care physician 
with a chief complaint of a ‘strong bitter taste in 
his mouth’. This was associated with expressive 
aphasia, short-term memory deficits and confu-
sion, all primarily noticed by his wife. Throughout 
his progressive development of symptoms, he also 
started having occasional staring spells, and inter-
mittent right hand spasms, preliminarily thought 
to be simple partial seizures. He took no regularly 
scheduled medications, and had no known drug 
allergies. Medical and surgical history was only 
notable for benign colorectal adenomas. Social 
history included: never smoker, social alcohol 
user and no recreational or illicit drug use. He 
denied any recent travels outside of his local area 
and denied constitutional symptoms, fevers, chills, 
nausea, vomiting, lightheadedness, chest pain, or 
shortness of breath.

On presentation, his temperature was 99.0°F 
(37.2°C), blood pressure was 115/81 mm Hg, heart 
rate of 95 beats/min, respirations were 20 breaths/
min, and oxygen saturation was 99% on room air. 
His body mass index (BMI) was 27.05 kg/m2. Phys-
ical exam findings were significant for expressive 
aphasia, mild cognitive deficits most notably with 
short-term memory loss (unable to recall three 
simple items after 5 min). Remainder of neurolog-
ical exam was unremarkable: cranial  nerves 2-12 
intact, no sensory or motor deficits, no limb ataxia 
and normal gait. Remainder of physical exam was 
unremarkable.

Investigations
His primary doctor ordered an outpatient MRI 
brain without contrast, which revealed a large 
confluent area of signal intensity involving the 
left medial temporal lobe and hippocampus. The 
patient was urgently referred to our hospital for 
further work up and evaluation.

On admission, his initial metabolic panel and 
complete blood count labs were unremarkable, 
with a white cell count of 9.9 x109/L. A repeat MRI 
brain with and without contrast demonstrated T2/
fluid-attenuated inversion recovery (FLAIR) hyper-
intensities of the left frontal and medial temporal 
lobe and right cingulate gyrus (which is part of 
the limbic system) with minimal enhancement 
(figure 1). Initial report from the neuroradiologist 
who reviewed the MRI images with the consulting 
inpatient neurologist determined that the findings 
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were not suggestive of any sort of primary or metastatic malig-
nancy, but, in fact, remarked that this pattern was pathogno-
monic for herpes simplex virus (HSV) encephalitis. A continuous 
electroencephalogram (EEG) showed abnormal left frontotem-
poral periodic lateralised epileptiform discharges (PLEDs) with 
probable electrographic seizures from the left temporal regions, 
also consistent with HSV encephalitis. However, lumbar punc-
ture with cerebrospinal fluid (CSF) testing was negative for HSV 
1&2 DNA amplification, and was also rather unsuggestive of 
infection (only showing elevated protein with no pleocytosis). 
However, given the MRI findings and clinical presentation, 
the patient was empirically treated with acyclovir (intravenous, 
10 mg/kg/dose every 8 hours) for suspected HSV encephalitis, as 
the primary hospital team pursued further investigation.

During the course of the hospitalisation, his cognitive 
status continued to decline despite antiviral treatment, and his 
expressive aphasia also continued to worsen. Further serum 
and CSF analysis (sent to Mayo Clinic Laboratory) testing for 
an expanded autoimmune encephalitis panel only revealed a 
positive serum muscle acetylcholine receptor (AChR) binding 
antibody (table  1). It is important to note that muscle AChR 
antibody is associated with causing myasthenia gravis involving 
the peripheral nervous system. Ultimately, the full results of both 
the serum and CSF autoimmune encephalitis panel returned 
otherwise negative for the usual culprit biomarkers of autoim-
mune encephalitis, such as anti-N-methyl-D-aspartate (NMDA) 
receptor antibodies, voltage-gated potassium channel (VGKC) 
complex antibodies, leucine-rich glioma inactivated 1 (LGI1) 
antibodies, gamma-aminobutyric acid-B (GABAB) receptor 
antibodies, glutamic acid decarboxylase 65 antibodies, contac-
tin-associated protein 2 (CASPR2) antibodies and anti-α-ami-
no-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) 
receptor antibodies. The muscle acetylcholine receptor anti-
bodies were also positive in the serum, but, because they only 
target muscular receptors in the peripheral nervous system, they 
are not pathogenic to the CNS despite concurrent presence in 
the CSF (table 2). On further literature review, there have been 
a handful of case reports of very similar clinical presentations of 
suspected encephalitis in the setting of thymoma tumour found 
to have GABAA or GABAB receptor antibodies.4 Although the 
patient tested negative for GABAB receptor antibodies, the status 
of anti-GABAA receptor antibodies presence in this patient is 
unfortunately unknown due to lack of testing.

Furthermore, a CT chest/abdomen/pelvis with contrast, as 
well as a whole body PET-CT scan, was performed to rule out 
occult primary malignancy. From this workup the patient was 
found to have bilateral subsegmental pulmonary emboli, and a 
partially calcified 4.0×2.3×1.5 cm anterior mediastinal mass, 
most likely representative of a thymoma (figure 2).

Differential diagnosis
This case involves an immunocompetent host who presented 
with a rather rapid and acute development of expressive aphasia, 
cognitive impairment (short-term memory deficits), staring 
spells, and intermittent right hand spasms. The differential diag-
nosis considered for this clinical presentation included infectious 
causes (viral/bacterial encephalitidies), vascular causes (cerebro-
vascular accident), seizures and primary psychiatric disorders 
(acute psychosis or schizophrenia), among others.

Viral and bacterial meningitis causing encephalitis are perhaps 
the most common causes of acute encephalitis in an otherwise 
healthy individual, though, as mentioned earlier, the epidemi-
ology landscape of this may be shifting as we develop more 
testing abilities for determining other aetiologies of encepha-
litis. There is a wide range of infectious aetiologies including 
herpes simplex virus, West Nile virus, Neisseria meningitidis 
and Listeria monocytogenes, just to name a few. However, given 
the lack of fever, leukocytosis and bland CSF results, infectious 
aetiology was unlikely in this patient. Although his initial MRI 
findings were highly characteristic of changes seen with HSV 
encephalitis, his clinical presentation was not consistent with this 
diagnosis. Moreover, no other objective data supported HSV 
infection, as well as the lack of clinical improvement with intra-
venous acyclovir treatment.

Figure 1  Axial and coronal views of MRI brain T2-weighted/
fluid-attenuated inversion recovery sequences shown demonstrating 
predominantly R cingulate gyrus, L frontal and L medial temporal lobe 
hyperintensities.

Table 1  CSF autoimmune encephalitis panel results

CSF autoimmune encephalitis panel (ENCEC)

Result name Result Reference value

AChR (Muscle) Binding Ab Positive Negative

NMDA-R Ab CBA Negative Negative

VGKC-complex Ab IPA 0.00 nmol/L 0.00–0.02

LGI1-IgG CBA Negative Negative

CASPR2-IgG CBA Negative Negative

GAD65 Ab Assay 0.00 nmol/L ≤0.02

GABAB-R Ab CBA Negative Negative

AMPA-R Ab Negative Negative

ANNA-1 Negative <1:2

ANNA-2 Negative <1:2

ANNA-3 Negative <1:2

AGNA-1 Negative <1:2

PCA-1 Negative <1:2

PCA-2 Negative <1:2

PCA-Tr Negative <1:2

Amphiphysin Ab Negative <1:2

CRMP-5-IgG Negative <1:2

AChR, acetylcholine receptor; AMPA, anti-α-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid; AGNA-1, anti-glial/neuronal antibody type 1; ANNA-1, 
antineuronal nuclear type 1 antibodies; ANNA-2, antineuronal nuclear type 2 antibodies; 
ANNA-3, antineuronal nuclear type 3 antibodies; CASPR2, contactin-associated protein 
2; CBA, cell-based assay; CRMP-5-IgG, collapsin response-mediator protein-5-IgG; 
CSF, cerebrospinal fluid; ENCEC, encephalitis panel CSF; GABAB, gamma-aminobutyric 
acid-B; GAD65, glutamic acid decarboxylase 65; LGI1, leucine-rich glioma inactivated 1; 
NMDA, anti-N-methyl-D-aspartate; PCA-1, Purkinje cell cytoplasmic type 1 antibodies; 
PCA-2, Purkinje cell cytoplasmic type 2 antibodies; PCA-Tr, Purkinje cell cytoplasmic type 
Tr antibodies; VGKC, voltage-gated potassium channel. 



3Liu H, Edson RS. BMJ Case Rep 2019;12:e230709. doi:10.1136/bcr-2019-230709

Rare disease

Vascular causes such as a stroke could present with neurolog-
ical findings such as expressive aphasia, cognitive impairment, 
and have complications such as seizures. However, the time 
course and progressive development of his symptoms did not fit 
with the clinical presentation of a cerebrovascular accident and 
also essentially ruled out with MRI brain imaging.

Seizures can also present with acute onset of neurological 
deficits, but are usually more episodic and short lived without 
constant symptoms. Continuous electroencephalogram (EEG) 
was also performed on this patient that did not show any global 
epileptic activity, aside from the aforementioned PLEDs. Simi-
larly, new onset primary psychiatric disorder did not fit this clin-
ical picture in someone without prior personal or family history 
of any psychiatric disorders.

Treatment
After the discovery of the anterior mediastinal mass, thymoma 
and known associated paraneoplastic syndromes were consid-
ered. TAPE was thought to be the leading diagnosis that encom-
passed all of this patient’s clinical presentation, supported by lab 
and imaging findings. The patient was started on intravenous 
immunoglobulin G (total dose of 2 g/kg, divided into 3 days), 
as well as high dose intravenous steroids (methylpredniso-
lone 1000 mg for 5 days). His clinical status began to improve 
shortly thereafter. In addition, he underwent a successful 
video assisted thoracoscopic surgery for tumour resection, and 
pathology revealed the anterior mediastinal mass to be a type 
B2–B3 thymoma. Unfortunately, it is unclear if the thymoma 
tissue expressed muscle ACh receptors because further testing 
was not performed. He subsequently was discharged home with 
improving clinical symptoms and had close outpatient follow-up.

Outcome and follow-up
The patient underwent an MRI brain with and without contrast 
1 month post-hospitalisation, which showed significant interval 
resolution of the previously described bilateral hemispheric 
cortically based lesions. Unfortunately, 3 months after the 
patient was discharged, he experienced a generalised tonic–
clonic seizure that required re-hospitalisation. Repeat MRI 
on re-admission showed recurrence of multifocal bilateral T2/

Table 2  Serum autoimmune encephalitis panel results

Serum autoimmune encephalitis panel (ENCES)

Result name Result Reference value

AChR (Muscle) Binding Ab 2.07 nmol/L ≤0.02

NMDA-R Ab CBA Negative Negative

VGKC Ab 0.00 nmol/L ≤0.02

LGI1-IgG CBA Negative Negative

CASPR2-IgG CBA Negative Negative

GAD65 Ab Assay 0.00 nmol/L ≤0.02

GABAB-R Ab CBA Negative Negative

AMPA-R Ab Negative Negative

ANNA-1 Negative <1:240

ANNA-2 Negative <1:240

ANNA-3 Negative <1:240

AGNA-1 Negative <1:240

PCA-1 Negative <1:240

PCA-2 Negative <1:240

PCA-Tr Negative <1:240

Amphiphysin Ab Negative <1:240

N-Type Calcium Channel Ab 0.00 nmol/L ≤0.03

P/Q-Type Calcium Channel Ab 0.00 nmol/L ≤0.02

AChR (Ganglionic Neuronal) Ab 0.00 nmol/L ≤0.02

CRMP-5-IgG Negative <1:240

AChR, acetylcholine receptor; AMPA, anti-α-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid; AGNA-1, anti-glial/neuronal antibody type 1; ANNA-1, 
antineuronal nuclear type 1 antibodies; ANNA-2, antineuronal nuclear type 2 antibodies; 
ANNA-3, antineuronal nuclear type 3 antibodies; CASPR2, contactin-associated protein 
2; CBA, cell-based assay; CRMP-5-IgG, col lapsin response-mediator protein-5-IgG; CSF, 
cerebrospinal fluid; ENCES, encephalitis panel serum; GABAB, gamma-aminobutyric 
acid-B; GAD65, glutamic acid decarboxylase 65; LGI1, leucine-rich glioma inactivated 1; 
NMDA, anti-N-methyl-D-aspartate; PCA-1, Purkinje cell cytoplasmic type 1 antibodies; 
PCA-2, Purkinje cell cytoplasmic type 2 antibodies; PCA-Tr, Purkinje cell cytoplasmic type 
Tr antibodies; VGKC, voltage-gated potassium channel. 

Figure 2  Coronal view of whole body PET/CT scan showing increased 
uptake in anterior mediastinum and a partially calcified 4.0×2.3×1.5 cm 
anterior mediastinal mass (shown by arrow).

Figure 3  MRI brain T2-weighted/fluid-attenuated inversion recovery 
sequences shown with four axial views, advancing from superior to 
inferior from A to D. MRI obtained on second admission showing new 
areas of hyperintensities and inflammation.
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FLAIR hyperintersities signifying widespread inflammation, 
notably in brand new areas when compared with his first admis-
sion’s MRI (figure 3). The patient was again treated with high 
dose intravenous steroids (solumedrol 1 g daily), but this time 
was also treated with plasma exchange (PLEX) therapy (which 
was thought to clear the autoantibodies quicker). The patient’s 
clinical symptoms improved after steroid and PLEX therapies 
and was subsequently discharged home on a steroid taper (with 
oral prednisone), as well as levetiracetam 1500 mg orally twice 
daily for seizure prophylaxis. Repeat MRI brain imaging 3 and 6 
months status post his second admission showed interval resolu-
tion of the new brain lesions and his neurological status returned 
to baseline, with no further recurrences of disease to date.

Discussion
Autoimmune or paraneoplastic causes of encephalitis are 
becoming more recognised, especially as laboratory testing for 
autoantibodies continue to advance. Recent literature reveals 
that these aetiologies of encephalitis are perhaps more common 
than previously thought.5 This is taking into account that refine-
ment in immunohistochemistry, immunofluorescence assay and 
cell-based assay lab testing has made important recent diagnostic 
advancements in shedding light on autoantibody mediated 
encephalitis.

Although this patient was ultimately found to have muscle 
ACh receptor binding autoantibodies in both CSF and serum, 
positivity for this particular antibody is not specific and or suffi-
cient enough to be diagnostic of ‘antibody positive’ autoimmune 
encephalitis. In fact, it is important to acknowledge that muscle 
ACh receptor binding antibodies are not pathogenic to the CNS, 
and is not responsible for this patient’s presenting encephalitis. 
Historically, neurologic symptoms found in the setting of posi-
tive antibodies to CASPR2 receptor or LGI1 were considered 
to be part of the ‘classical’ syndrome highly suggestive of limbic 
encephalitis.5 Ultimately, this patient’s workup did not reveal 
positive results for any other autoantibody biomarkers, and the 
muscle ACh receptor antibodies were likely an incidental finding 
that fit with the discovery of his thymoma. The specific, autoim-
mune culprit responsible for his encephalitis remains unknown. 
However, given his clinical improvement with immunosuppres-
sive therapy and tumour resection, we believe that his diagnosis 
is compatible with TAPE, despite not having a definitive autoan-
tibody identified.

It is important to recognise that not all patients with auto-
immune or paraneoplastic encephalitis have associated auto-
antibodies, and the lack of either serum or CSF autoantibodies 
does not exclude a potential autoimmune process. In all patients, 
consideration of alternative aetiologies is essential, as treatment 
decisions must often be made before imaging, EEG, or confirma-
tory antibody test results are available. Infectious aetiologies in 
particular should be excluded before initiating immunosuppres-
sive therapies. In more than half of patients found to have para-
neoplastic encephalitis syndromes, the neurologic symptoms on 
average preceded discovery of a tumour or cancer diagnosis by 
weeks to months. Therefore, there should be a low threshold to 
perform imaging for malignancy screening.6 The most frequent 
malignancies associated with paraneoplastic limbic encephalitis 
are lung cancer (usually small-cell lung cancer), seminoma and 
other testicular tumours, thymoma, breast cancer and Hodgkin's 
lymphoma.7 Prior literature reported association between limbic 
encephalitis due to thymoma and VGKC antibodies, but as 
more case reports come forth, the list of ‘responsible’ autoanti-
bodies has continually developed to include even more different 

biomarkers, as evidenced by the extensive list of antibodies 
tested in the expanded autoimmune encephalitis panel both in 
the serum and CSF for this patient.

In an effort to delineate the potential pathophysiology of 
autoimmune encephalitis, it has been proposed that preceding 
CNS infections can play a role in triggering autoimmune flares; 
however, this has only been demonstrated in limited case studies 
with HSV encephalitis. NMDA receptor antibody mediated 
encephalitis has been associated with the diagnosis and treat-
ment of HSV encephalitis, with 20%–30% of patients who were 
NMDA receptor antibody-negative in serum and CSF at the time 
of HSV infection seroconverted to positive NMDA receptor 
antibodies in the setting of relapsing symptoms confirmed not 
to be from recurrent HSV infection.8 However, in this partic-
ular patient, it is unlikely that he had HSV infection triggering 
autoimmune encephalitis, as there was no confirmed evidence of 
CNS HSV infection, as well as alternative findings of a thymoma 
tumour.

Finally, it should be stressed that early consideration and 
recognition for autoimmune or paraneoplastic encephalitidies 
is the only way to ensure prompt initiation of treatment. Early 
immunotherapy and cancer directed therapy (including tumour 
resection, if indicated) have been shown to have favourable 
outcomes, improved speed of neurological recovery, and reduced 
risk of relapses. Over 75% of patients with proper diagnosis and 
treatment had clinical resolution of neurological symptoms at 
24 months from initial onset.9 Without treatment, progressive 
neurologic deterioration can occur over months to years, even-
tually resulting in death.

As our knowledge of antibody mediated autoimmune enceph-
alitis continues to grow, we hope that emerging number of case 
reports, such as this one, contributes to our understanding of the 
diagnostic algorithms, treatment options and prognosis of this 
previously under-recognised aetiology of limbic encephalitis.

Learning points

►► Although unusual, there are several case reports of thymoma 
associated paraneoplatic syndromes involving limbic or 
extralimbic areas of the central nervous system, rather than 
the peripheral nervous system as seen in myasthenia gravis 
associated with thymomas.

►► Not all patients with autoimmune or paraneoplastic 
encephalitidies have associated antibodies, and the lack 
of either serum or CSF autoantibodies does not exclude a 
potential autoimmune process.

►► In greater than 50% of patients found to have paraneoplastic 
syndromes, the neurological symptoms precede discovery of 
a tumour or cancer diagnosis by weeks to months; therefore, 
there should be a low threshold to perform imaging for 
malignancy screening.

►► There are rare cases of autoimmune encephalitis developing 
following HSV infections causing encephalitis, and prompt 
diagnosis and treatment with immunotherapy improves 
symptoms and outcomes.

►► In paraneoplastic encephalitis, early immunotherapy and 
cancer directed therapy (including tumour resection, if 
indicated) have been shown to have favourable outcomes, 
improved speed of neurological recovery, and reduced risk of 
relapses.



5Liu H, Edson RS. BMJ Case Rep 2019;12:e230709. doi:10.1136/bcr-2019-230709

Rare disease

Acknowledgements  The authors would like to acknowledge the following 
individuals for their assistance in this case: Iris Ma, MD; Elizabeth Kim, MD, MS; and 
Glenn D. Egrie, MD.

Contributors  HL was the resident physician in charge of care for the patient during 
his hospitalisation. HL gathered all information including chart review, laboratory 
data and imaging. HL wrote the manuscript with support from RSE. RSE supervised 
the project.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Obtained.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. See: http://​creativecommons.​org/​
licenses/​by-​nc/​4.​0/

References
	1	 Vora NM, Holman RC, Mehal JM, et al. Burden of encephalitis-associated 

hospitalizations in the United States, 1998-2010. Neurology 2014;82:443–51.

	2	 Ances BM, Vitaliani R, Taylor RA, et al. Treatment-responsive limbic encephalitis 
identified by neuropil antibodies: MRI and PET correlates. Brain 2005;128:1764–77.

	3	 Erkmen CP, Fadul CE, Dalmau J, et al. Thymoma-associated paraneoplastic encephalitis 
(TAPE): diagnosis and treatment of a potentially fatal condition. J Thorac Cardiovasc 
Surg 2011;141:e17–e20.

	4	 Simabukuro MM, Petit-Pedrol M, Castro LH, et al. GABAA receptor and LGI1 antibody 
encephalitis in a patient with thymoma. Neurol Neuroimmunol Neuroinflamm 
2015;2:e73.

	5	 Dubey D, Pittock SJ, Kelly CR, et al. Autoimmune encephalitis epidemiology and a 
comparison to infectious encephalitis. Ann Neurol 2018;83:166–77.

	6	 Basu S, Alavi A. Role of FDG-PET in the Clinical Management of Paraneoplastic 
Neurological Syndrome: Detection of the Underlying Malignancy and the Brain PET-MRI 
Correlates. Mol Imaging Biol 2008;10:131–7.

	7	 Gultekin SH, Rosenfeld MR, Voltz R, et al. Paraneoplastic limbic encephalitis: 
neurological symptoms, immunological findings and tumour association in 50 patients. 
Brain 2000;123:1481–94.

	8	 Armangue T, Leypoldt F, Málaga I, et al. Herpes simplex virus encephalitis is a trigger of 
brain autoimmunity. Ann Neurol 2014;75:317–23.

	9	 Titulaer MJ, McCracken L, Gabilondo I, et al. Treatment and prognostic factors for 
long-term outcome in patients with anti-NMDA receptor encephalitis: an observational 
cohort study. Lancet Neurol 2013;12:157–65.

Copyright 2019 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
►► Submit as many cases as you like
►► Enjoy fast sympathetic peer review and rapid publication of accepted articles
►► Access all the published articles
►► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1212/WNL.0000000000000086
http://dx.doi.org/10.1093/brain/awh526
http://dx.doi.org/10.1016/j.jtcvs.2010.10.022
http://dx.doi.org/10.1016/j.jtcvs.2010.10.022
http://dx.doi.org/10.1212/NXI.0000000000000073
http://dx.doi.org/10.1002/ana.25131
http://dx.doi.org/10.1007/s11307-008-0134-7
http://dx.doi.org/10.1093/brain/123.7.1481
http://dx.doi.org/10.1002/ana.24083
http://dx.doi.org/10.1016/S1474-4422(12)70310-1

	Thymoma associated paraneoplastic encephalitis (TAPE), a potential cause of limbic encephalitis
	Summary
	Background
	Case presentation
	Investigations
	Differential diagnosis
	Treatment
	Outcome and follow-up
	Discussion
	References


