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Encephalitis of Unclear Origin Diagnosed by Brain Biopsy

A Diagnostic Challenge

Jeffrey M. Gelfand, MD, MAS; Gillian Genrich, MD, MPH; Ari J. Green, MD, MAS; Tarik Tihan, MD, PhD;
Bruce A. C. Cree, MD, PhD, MAS

IMPORTANCE Brain biopsy specimens that exhibit encephalitis without specific
histopathologic features pose a diagnostic challenge to neuropathologists and neurologists.
Such cases are generally referred to pathologically as encephalitis, not otherwise specified
(ENOS). A systematic approach to diagnostic evaluation in such patients is challenging, and
currently there is no generally accepted algorithm.

OBJECTIVE To examine ultimate diagnostic outcomes in patients with ENOS diagnosed by
brain biopsy.

DESIGN, SETTING, AND PARTICIPANTS This retrospective case series at the University of
California, San Francisco, Medical Center, a tertiary care urban neurosciences center, studied
patients with encephalitis diagnosed by brain biopsy from January 1, 1983, through December
31,2011.

EXPOSURES Brain biopsy.
MAIN OUTCOMES AND MEASURES Clinical and neuropathologic diagnosis.

RESULTS Among 58 patients who met the inclusion criteria for the study, the original
pathologic diagnosis was ENOS in 49 patients (84%). The median age was 40 years
(interquartile range, 27-53 years), 35 patients were male, and 13 had known human
immunodeficiency virus or AIDS. Median time from onset of symptoms to brain biopsy was
66 days (interquartile range, 18-135 days). For the 29 patients in whom material for
pathologic analysis was still available, additional neuropathologic review led to a more
specific categorization in 10 (34%). Clinical detail and follow-up information was available for
42 patients, and a specific diagnosis was reached with the help of ancillary testing and/or
clinical follow-up in 12 patients. Despite a comprehensive neuropathologic review with
additional studies and information, 27 patients still had to be classified in the ENOS category
at the end of the study.

CONCLUSIONS AND RELEVANCE ENOS is the most common initial type of encephalitis
diagnosed by brain biopsy. In such patients, it may be worth having the biopsy materials
reviewed again in a comprehensive fashion by a neuropathologist because additional review
led to a more specific categorization in one-third of our cases. Ancillary testing, clinical
correlation, and clinical follow-up establish more specific diagnoses in some patients. ENOS
still remains a diagnostic challenge after all these efforts in many cases. Current algorithms
are of limited value. More advanced methods and better diagnostic algorithms are needed to
characterize these patients.
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Encephalitis of Unclear Origin

ncephalitis is a neurologic syndrome characterized by

variable neurologic dysfunction that is accompanied by

inflammation of the brain parenchyma.'? Encephali-
tis can have several potential causes, including infectious, pri-
mary inflammatory, neoplastic, and paraneoplastic origins. De-
spite major advances in the diagnosis of infectious diseases?
and increasing recognition of antibody-associated encepha-
litic syndromes,“-°> the cause of encephalitis remains un-
known in 40% to 70% of cases.®™®

Although considered the criterion standard for some
causes of encephalitis,'*'3 brain biopsy is typically a diag-
nostic modality of last resort. Prior clinical practice guide-
lines for encephalitis recommend that a brain biopsy be
considered when the diagnosis is unclear or there is rapid
clinical deterioration.>*'4 In neuropathologic practice, brain
biopsies that reveal encephalitis but do not yield additional
insight into the origin are reported as encephalitis, not oth-
erwise specified (pathologic ENOS). Some patients with
ENOS diagnosed by biopsy also have clinical ENOS. Some
patients suspected of having other diseases, such as neo-
plasms or demyelinating or degenerative diseases, are also
sometimes diagnosed as having ENOS by brain biopsy.
Patients who are pathologically and clinically considered to
have ENOS pose a challenge in management. As such, ENOS
is a vexing entity for neurologists and pathologists, and a
systematic approach to diagnostic evaluation in such
patients is needed.

In this retrospective case series from a large urban aca-
demic medical center, we performed a systematic review of
all patients diagnosed as having ENOS by brain biopsy. The
main goal of the study was to examine diagnostic outcomes
in these patients to help improve management of future
cases.

Methods

The University of California, San Francisco, Committee on Hu-
man Research approved the study protocol and approved a
waiver of informed consent for this retrospective review. The
Department of Pathology, University of California, San Fran-
cisco, electronic database was searched by 2 of the authors (G.G.
and T.T.) for all cases from January 1, 1983, through Decem-
ber 31, 2011, in which the term encephalitis was included in the
final pathology report. One of the authors (J.M.G.) reviewed
available paper and electronic medical records and ab-
stracted clinical, laboratory, and radiologic details using a stan-
dardized data collection form. Two study pathologists (G.G.
and T.T.), initially masked to clinical follow-up, again re-
viewed available slides and original pathologic material, in-
cluding additional special stains and immunohistochemical
stains when necessary.

For statistical analyses, the x? test was used to analyze
associations between abnormal contrast enhancement on
magnetic resonance imaging (MRI) and final diagnosis and
year of biopsy and final diagnosis. P < .05 was considered
statistically significant. STATA statistical software, version
12.0 (StataCorp), was used for these analyses.
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Results

From January 1, 1983, through December 31, 2011, we found
128 patients for whom the term encephalitis was identified in
the final pathology report (Figure). Of those, 31 autopsy cases
were excluded from analysis because the pathologic diagno-
sis of encephalitis was established only at autopsy. The causes
of encephalitis in the autopsy group included the following:
human immunodeficiency virus (HIV), 7 patients; cytomega-
lovirus, 5 patients; herpes simplex virus, 4 patients; paraneo-
plastic disease, 3 patients; Aspergillus, 2 patients; tuberculo-
sis, 1 patient; rabies, 1 patient; Pseudallescheria boydii, 1 patient;
amebiasis, 1 patient; and West Nile virus, 1 patient. In the re-
maining 5 patients, the cause could not be determined by au-
topsy and after review of clinical records, and the diagnosis
was ENOS. Among the remaining 97 patients with brain bi-
opsy specimens in which encephalitis was observed, 39 pa-
tients receiving outside consultation were excluded because
of insufficient tissue and/or clinical information.

Fifty-eight patients met the inclusion criteria and were in-
cluded in the study. Among the 58 patients (23 females and 35
males) who met inclusion criteria, the median age was 40 years
(interquartile range, 23-52 years; range, 0-82 years), and 13 (22%)
had known HIV/AIDS.

Thirty-five patients underwent stereotactic biopsy, 11 pa-
tients underwent open biopsy, and 10 patients underwent re-
section. Operative data on the type of surgery were missing for
2 patients. There was no association between biopsy type and
identification of a more specific cause of encephalitis on brain
biopsy (P = .44). Data about contrast enhancement at the bi-
opsy site were available for 50 patients. The biopsy site re-
vealed contrast enhancement on MRI or computed tomogra-
phyin 31(62%) of all 50 biopsies and 26 (76%) of 34 stereotactic
biopsies. The biopsy site was contrast enhancing in 22 of 36
patients (61%) who underwent preoperative brain MRI and 10
of 15 patients (67%) who underwent only preoperative head
computed tomography.

The initial pathologic diagnosis was ENOS in 49 patients.
The remaining 9 patients had specific diagnoses, which in-
cluded the following: toxoplasmosis, 3 patients; progressive
multifocal leukoencephalopathy, 2 patients; Rasmussen en-
cephalitis, 2 patients; herpes simplex virus encephalitis, 1 pa-
tient; and granulomatous encephalitis, 1 patient. Among the
49 patients (22 females and 27 males) with pathologic ENOS,
the median age was 40 years (interquartile range, 27-53 years),
and 9 (18%) had known HIV/AIDS. The median time from symp-
tom onset to biopsy was 66 days (interquartile range, 18-135
days).

Original pathologic material was available for review for
29 patients (59%) and was unavailable or of insufficient quan-
tity or quality for reanalysis in 20 patients (41%). Subsequent
neuropathologic review led to a more specific categorization
in 10 of the 29 patients (34%). These diagnoses included the
following: demyelinating disease, 1 patient; progressive mul-
tifocal leukoencephalopathy, 1 patient; diffuse glioma, 2 pa-
tients; lymphomatoid granulomatosis, 1 patient; toxoplasmo-
sis, 2 patients; a macrophage-rich lesion compatible with
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Figure. Study Design

Encephalitis on histopathologic analysis
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2 Progressive multifocal

34 Patients were identified from
an outside institution for
leukoencephalopathy 4—{ 58 Patients included in the study ‘
2 Rasmussen encephalitis l

9 Patients with a specific
diagnosis revealed on biopsy
3 Toxoplasmosis

5 Patients missing all clinical
information

neuropathologic consultation
1 Herpes simplex encephalitis

without clinical follow-up
1 Granulomatous encephalitis

49 Patients with encephalitis, not
otherwise specified (ENOS) on
brain biopsy

« A

29 Patients (59%) with original 42 Patients (86%) with available
pathologic material available clinical follow-up
for subsequent review l

l

10 of 29 (34%) Patients with a more

12 Patients with a more specific diagnosis

68

specific categorization on subsequent

neuropathology review

2 Toxoplasmosis

1 Demyelinating disease (relapsing-
remitting MS clinically)

1 Progressive multifocal
leukoencephalopathy

2 Diffuse glioma

1 Lymphomatoid granulomatosis

1 Macrophage-rich lesion (presumed
infarction)

1 Mesial temporal sclerosis

1 Lymphoma, AIDS related

defined by clinical correlation, ancillary

testing, and follow-up

1 LGI1 antibody-associated limbic
encephalitis

1 Paraneoplastic encephalitis
(CV2/CRMP5 and Maz2 antibodies)

1 Gliomatosis cerebri (diagnosed at
autopsy)

1 Lymphoma, AIDS related

1 Primary CNS lymphoma in an
immunocompetent host

1 Listeria monocytogenes

1 Tuberculosis

1 HSV-2 encephalitis

1 Bacterial abscess

1 Toxoplasmosis

2 Rasmussen encephalitis

CNS indicates central nervous
system; HSV-2, herpes simplex virus
2; LGI1, leucine-rich glioma
inactivated 1; MS, multiple sclerosis;

UCSF, University of California, San
Francisco.

ischemia, 1 patient; mesial temporal sclerosis, 1 patient; and
AIDS-associated central nervous system lymphoma, 1 pa-
tient. The remaining 19 patients were still classified as having
ENOS after additional neuropathologic review. Among the 10
patients whose conditions were reclassified after pathologic
review, additional immunohistochemical analyses were use-
ful in reclassifying the diagnosis in 5. In the remaining pa-
tients, additional sections from the blocks obtained for re-
view purposes were compatible with the specific diagnoses
rather than ENOS, and such features had not been appreci-
ated in the original sections or may not have been present in
the original material.

We were not able to demonstrate a statistically signifi-
cant association between contrast enhancement at the bi-
opsy site and the ability to render a specific cause of encepha-
litis histopathologically (P = .79), but all 4 stereotactic biopsies
that led to a more specific diagnosis had contrast enhance-
ment at the biopsy target.

Clinical records and postbiopsy clinical follow-up infor-
mation were available for 42 patients with pathologic ENOS
at a median of 1 year (range, 0-21 years). Among these
patients, 26 (62%) presented with multifocal active lesions
on brain imaging, 6 (14%) had a solitary mass lesion, 6 (14%)
had focal encephalopathy (of whom 5 had clinical and

JAMA Neurology January 2015 Volume 72, Number 1

radiographic features of limbic encephalopathy), 2 (5%)
exhibited seizures with unihemispheric abnormalities or
atrophy, and 2 (5%) had a global encephalopathy with non-
specific imaging features. Among the 19 patients who still
had ENOS after additional neuropathologic review as part of
this study, a definite diagnosis was evident in 6 (32%) based
on ancillary testing, subsequent clinical information, and
clinical follow-up (Table). These diagnoses included the fol-
lowing: primary central nervous system lymphoma, 2
patients; Rasmussen encephalitis, 2 patients; paraneoplastic
encephalitis (CV2/CRMP5 and Maz2), 1 patient; and Listeria
monocytogenes, 1 patient. Of these 19 patients, 3 were lost
to follow-up, and the cause was still not apparent in 10
patients.

Of 20 patients with ENOS in which the original pathologic
material was unavailable for review, follow-up clinical infor-
mation was available for 11 patients (55%). A more specific clini-
cal diagnosis was apparent in 6 of these 11 patients (55%)
(Table). The diagnoses included tuberculosis, herpes simplex
virus 2, toxoplasmosis, bacterial abscess, and leucine-rich
glioma inactivated 1 encephalitis. The sixth patient was sub-
sequently diagnosed as having gliomatosis cerebri on au-
topsy. The remaining 5 patients were still classified as having
ENOS.
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Table. Patients With Pathologic ENOS With a More Specific Diagnosis on Ancillary Testing and Clinical Correlation

Pathologic
Initial Diagnosis on

Patient CSF Pathologic Subsequent Ancillary Data That

No./Sex/ Clinical Examination Diagnosis by Review of Contributed to Final

Age, y Presentation Imaging Findings Brain Biopsy Slides Final Diagnosis  Diagnosis

1/F/45 Progressive MRI: Multifocal T2 Elevated IgG ENOS ENOS Paraneoplastic ~ Serum CRMP5 and Ma2

ophthalmoplegia, hyperintensities in the frontal  index; 2 OCBs encephalitis antibodies (Athena
hemiparesis, ataxia, and temporal lobes and Diagnostics)
memory loss, brainstem (some had

diabetes insipidus abnormal diffusion initially)

2/F/67 Subacute weakness  MRI: Subacute weakness, 1 OCB, other ENOS ENOS Primary CNS Lymphomatous vitritis;
numbness, multiple cranial study results lymphoma ultimately treated with
neuropathies normal high-dose IV methotrexate

with improvement

3/F/61 AIDS in pre-HAART  MRI: Multifocal enhancing 42/uL WBCs, ENOS ENOS Primary CNS Clinical and radiologic

era, subacute lesions in the frontal lobes, total protein lymphoma, AIDS  follow-up; treated with
weakness and periventricular white matter,  level of 183 associated radiotherapy and
sensory loss, 16-kg  and subependyma mg/dL, normal chemotherapy
weight loss glucose level,

2 0CBs

4/F/50 Rapidly progressive  MRI: Multifocal ring- 24 WBCs, ENOS ENOS Listeria Blood culture and brain

gait instability for enhancing lesions normal glucose monocytogenes  tissue culture; treated with

2.5 weeks, 2 days and total 1V sulfamethoxazole and

of altered mental protein levels glucocorticoids; no apparent

status neurologic deficits at 10
years of follow-up

5/M/8 Medically Hemispheric abnormality Unavailable ENOS ENOS Rasmussen Clinical and radiologic

refractory epilepsy encephalitis follow-up; pathologic review
of subsequent lobectomy

6/M/7 Medically Hemispheric abnormality Unavailable ENOS ENOS Rasmussen Clinical and imaging follow-

refractory epilepsy, encephalitis up; additional biopsy
concern raised
about astrocytoma
7/F/55 Headaches, nausea, MRI: Heterogeneously Normal ENOS Unavailable Gliomatosis Patient underwent 3
alexia, progressive infiltrating enhancing process cerebri additional brain biopsies of
neurologic decline in the left parietotemporal contrast-enhancing targets,
lobes with extension across which were favored to be
the corpus callosum CNS lymphoma or
demyelinating disease;
gliomatosis cerebri was
diagnosed at autopsy
8/F/75 Rapidly progressive  MRI: Left greater than right 4 0CBs ENOS Unavailable LGI1 antibody Serum VGKC complex and
amnesia, facial- insular T2/FLAIR encephalitis LGI1 antibodies
brachial dystonic hyperintensities
seizures,
hyponatremia
9/F/term  Seizures, poor CT: Diffuse bilateral low 82/uL WBCs, ENOS Unavailable HSV-2 Viral culture; subsequently
infant feeding on firstday  densities primarily in the right ~ total protein encephalitis developed spastic
of life temporal lobe, diffuse brain level of 170 quadriparesis, microcephaly,
edema mg/dL, glucose and developmental delay
level of 51
mg/dL
10/M/48  Fever, altered MRI: >30 Ring-enhancing 6/uL WBCs, ENOS Unavailable Bacterial Subsequent development of
mental status lesions normal glucose abscess arecurrent abscess in the
and protein cervical cord, cultures of
levels, 1 OCB, which subsequently yielded
1gG index of Streptococcus pneumoniae,
0.76 (mildly Streptococcus viridans, and
elevated) Propionibacterium; blood
cultures positive for S
pneumoniae

11/M/27  AIDSin pre-HAART  CT: Solitary ring-enhancing 16/pL WBCs, ENOS Unavailable Toxoplasmosis  Serum serologic testing and

era, headache, lesion normal glucose response to therapy; during

nausea level, protein clinical follow-up, developed
level of 80 scrofula and PCP and died
mg/dL 13 months later

12/M/52  Memory loss, MRI: Bilateral frontal lobe T2 90/uL WBCs, ENOS Unavailable TB meningo- Subsequent CSF studies,

headache, weight hyperintensities, total protein encephalitis including positive TB PCR
loss, incontinence,  leptomeningeal enhancement level of 328 result and improvement with
hyponatremia, mg/dL, and 4-drug TB therapy

history of glucose level of

intravenous drug 28 mg/dL

use, HIV negative

Abbreviations: CNS, central nervous system; CSF, cerebrospinal fluid; CT,
computed tomography; ENOS, encephalitis, not otherwise specified; FLAIR,
fluid-attenuated inversion recovery; HAART, highly active antiretroviral therapy;
HIV, human immunodeficiency virus; HSV-2, herpes simplex virus 2; IV,
intravenous; LGI1, leucine-rich glioma inactivated 1; MRI, magnetic resonance
imaging; OCB, oligoclonal band in CSF unmatched in a corresponding serum

sample; PCP, Pneumocystis carinii (jiroveci) pneumonia; PCR, polymerase chain
reaction; TB, tuberculosis; VGKCc, voltage-gated potassium channel complex;
WBC, white blood cell.

Sl conversion factors: To convert protein to grams per liter, multiply by 10;

glucose to millimoles per liter, multiply by 0.0555.
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In summary, 22 of the 49 patients with an original diag-
nosis of ENOS could be classified into a more specific disease
category that resulted in more informed, and sometimes bet-
ter, management. The remaining 27 patients (55%) still had the
nonspecific diagnosis of ENOS.

|
Discussion

There are several lessons from this study of patients with ENOS
diagnosed by brain biopsy. First, ENOS was the most com-
mon initial histopathologic diagnosis among all types of en-
cephalitis, implying that standard histologic evaluation is un-
likely to yield specific causes unless additional analyses are
performed. Second, in some patients, it may well be worth hav-
ing the biopsy materials reviewed again by an expert neuro-
pathologist with the use of currently available special tests be-
cause review led to reclassification of some the cases after a
more comprehensive neuropathologic analysis. Third, clini-
cal correlation and follow-up coupled with targeted ancillary
testing for neoplastic, paraneoplastic, and infectious causes
of’brain inflammation led to a more specific diagnosis in some
patients. This finding suggests that it would be prudent to care-
fully follow up patients with an initial diagnosis of pathologic
ENOS with regular reassessment and use of newly emerging
diagnostic tests.

Encephalitis is a rare finding among patients undergoing
brain biopsy. In a previous study'” at our institution on the di-
agnostic utility of brain biopsy in HIV-negative patients, en-
cephalitis was the final diagnosis in 11% of the patients and was
the third most common diagnosis among patients with rap-
idly deteriorating neurologic conditions (after malignant lym-
phoma and prion disease). However, a specific cause of en-
cephalitis was identified in only a few such patients.” In a later
series that analyzed brain biopsy findings in rapidly progres-
sive neurologic disease, encephalitis was identified in 4% of
patients and “mild, nonspecific inflammatory changes” were
observed in 20 of 51 patients (39%).'°® Earlier series examining
brain biopsy specimens for evaluation of multifocal brain le-
sions reported that presumed viral encephalitis was the final
neuropathologic diagnosis in 3% of patients.'” In HIV-
positive patients with mass lesions, encephalitis accounted for
afew cases, and, although often presumed to be viral, no spe-
cific cause could be identified in many published series.'®:'°
These observations are consistent with our findings that ENOS
isthe rule rather than the exception for most patients with any
type of encephalitis diagnosed by brain biopsy.

There are many potential explanations for the observa-
tion that a more specific diagnosis could not be rendered de-
spite additional neuropathologic review and clinical fol-
low-up in more than half of the patients with ENOS diagnosed
by brain biopsy: (1) the causative pathologic mechanism could
have been transient and the biopsy performed too late; (2) the
biopsy may have been performed too early before specific le-
sions were established; (3) the biopsy may have been insuffi-
cient or biased by sampling; (4) the causative agent may not
have been detectable using standard pathologic techniques;
and/or (5) follow-up was too short or incomplete. In addition,

JAMA Neurology January 2015 Volume 72, Number 1
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limited assessment in the pathology laboratory may also over-
look a specific pathologic process, and an increasing number
of more sophisticated analytical techniques may lead to revi-
sion of the diagnosis when subsequently reviewed. In our se-
ries, additional evaluation using current analytical tech-
niques approximately a decade after most biopsy specimens
had been collected led to a more specific or alternate diagno-
sis in some cases. When coupled with additional clinical in-
formation and follow-up, this effort yielded specific informa-
tion in a substantial proportion of patients (45%).

In our series, a difference was found between the rates of
ENOS diagnoses at autopsy (6%) vs brain biopsy (84%). This
observation suggests that limited or insufficient sampling may
also lead to a diagnosis of ENOS. One such example was the
limited sampling in one of our patients who was subse-
quently diagnosed as having gliomatosis cerebri only at au-
topsy. Some of the patients with more specific diagnostic fea-
tures on a representative biopsy specimen subsequently
received a diagnosis with the aid of additional testing or clini-
cal information, which also suggests that sampling could be
an important problem for cases diagnosed as ENOS.

Evaluation of other organ systems at autopsy may also pro-
vide additional diagnostic data not clinically considered dur-
ing the acute illness (such as discovery of a likely culprit tu-
mor in probable paraneoplastic encephalitis cases). However,
this discrepancy may also be explained by a selection bias due
to the referral pattern and indication for autopsy and biopsy.
For example, in this series, 7 patients with AIDS had evidence
of HIV encephalitis at autopsy even though the encephalitis
had not been the primary cause of death.

In large North American and European series that exam-
ined patients with a clinical presentation of encephalitis, a spe-
cific cause is identified in only 30% to 60% despite extensive
evaluation. In these series, identified causes of encephalitis
consisted almost entirely of infectious and primary inflam-
matory origins.®™ The results from our analysis indicate that
malignant tumors, particularly lymphoma and gliomatosis
cerebri, should also be diagnostic considerations for patho-
logic ENOS. The presence of nonspecific inflammatory changes
in tissue samples from patients with malignant tumors of the
central nervous system may lead to the diagnosis of patho-
logic ENOS, only to confirm the specific diagnosis with sub-
sequent representative sampling.>®

The importance of obtaining representative samples for ac-
curate diagnosis is well known, especially for smaller samples.
Neuropathologic and neurosurgical studies?*?4 have at-
tempted to correlate sample location with radiologic abnor-
mality with the site of biopsy, and there is good evidence that
more directed sampling can increase diagnostic yield. How-
ever, we were not able to demonstrate that biopsy specimens
obtained from enhancing sites had a better diagnostic yield
than those that did not sample the enhancing lesions. The in-
ability to demonstrate such an association may be related to
the number of cases reviewed. Larger studies might demon-
strate a better correlation between certain radiologic features
and diagnostic yield in patients with encephalitis.

This study has important limitations. First, we identified
encephalitis cases using a pathology database search and de-

jamaneurology.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archneur .jamanetwor k.com/ by a University of California- San Francisco User on 03/31/2015



Encephalitis of Unclear Origin

fined ENOS pathologically. Patients with a clinical presenta-
tion of encephalitis who did not undergo brain biopsy were not
captured in this data set, and this analysis is not meant to an-
swer the question of diagnostic utility of brain biopsy for sus-
pected encephalitis. Second, the number of cases in which a
final diagnosis became apparent may have been underesti-
mated because of missing data or limited clinical follow-up in
a subset of cases. Additional reasons for not determining a fi-
nal diagnosis may include the inability to generate new slides
from fresh-frozen specimens or cut new blocks from fixed
specimens for advanced immunohistochemistry studies that
were not available at the time of biopsy.

This study also surveyed patients during a 30-year period
in which many new diagnostic entities were identified, includ-
ing blood and cerebrospinal fluid testing for antibodies tar-
geting specific neuronal antigens, which may have helped to
reveal a final diagnosis in some of the earlier ENOS cases.*
Nonetheless, this study provides a rationale for comprehen-
sive neuropathologic assessment, subsequent follow-up, and

Original Investigation Research

period inquiry about newly established tests for patients di-
agnosed as having ENOS. Prospective studies are needed to
more fully characterize long-term clinical outcomes of pa-
tients with ENOS, and our results demonstrate the necessity
of developing additional and more sophisticated analytical
techniques and follow-up strategies to understand the cause
of disease in patients who remain in the ENOS category even
after comprehensive neuropathologic and laboratory analy-
sis and clinical follow-up.

. |
Conclusions

ENOS is the most common category of encephalitis diag-
nosed by brain biopsy. Ancillary testing, clinical correlation,
and clinical follow-up establish more specific diagnoses in some
patients. More advanced methods and better neuropatho-
logic and clinical diagnostic algorithms are needed to charac-
terize these patients.
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Call for Papers

JAMA Neurology is announcing a new journal feature, Clinical Chal-
lenge, which will be published quarterly, under the section editorship of
Lawrence S. Honig, MD, PhD. The goal of this feature is to present short
clinical problems to challenge readers to arrive at the correct diagnosis
from a small data set, including images. Readers will see a short clinical
synopsis and relevant images or laboratory information allowing them
to exercise their diagnostic skills. Actual correct diagnosis and a brief dis-
cussion will be available on the following page of the journal or on the
Discussion tab online. The overall format of this feature will be like that
of the current highly successful feature What is Your Diagnosis?, which
has been running since January 2011, available on the web quarterly, only
online. Clinical Challenge will be the successor to this feature but will be
anintegral journal section, viewable interactively online and in the print
version of the journal, and indexed like other articles. JAMA Neurology
welcomes submissions to this feature, for which any submission should
include a maximum of up to 3 authors. The format must include (1) a para-
graph introducing and describing the clinical case (no more than 250
words); (2) 1to 3 figures including imaging, electrophysiological, and/or
other laboratory data; (3) 4 multiple-choice potential answers for diag-
nosis; and (4) a paragraph of discussion (no more than 600 words) dis-
closing the actual diagnosis (confirmed by conclusive tissue pathology,
genetic, or other test), and including up to 10 references. We invite sub-
missions through the standard JAMA Neurology submissions process.
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