
Vol. 39, Issue 7, March 2020
ReliasMedia.com

[INSIDE] 

 

Evidence-based summaries of the latest clinical neurology research

Financial Disclosure: Neurology Alert’s Editor in Chief Matthew Fink, MD; Peer Reviewer M. Flint Beal, MD; Editorial Group Manager Leslie Coplin;  
Editor Jason Schneider; Executive Editor Shelly Morrow Mark; and Accreditations Manager Amy M. Johnson, MSN, RN, CPN, report no financial 
relationships relevant to this field of study.

ABSTRACT & COMMENTARY

Neurofilament Light Correlates  
With Postoperative Delirium Severity
By Natalie R. Weathered, MD
Assistant Professor of Neurology, Weill Cornell Medical College; Assistant Attending Neurologist,  
New York-Presbyterian Hospital

Dr. Weathered reports no financial relationships relevant to this field of study.

SYNOPSIS: Measurement of postoperative plasma neurofilament light protein (NfL) in plasma appears to have a dose-dependent 
correlation with delirium severity, independent of inflammation. This observation provides evidence of neuronal injury from delirium. 

SOURCE: Casey CP, Lindroth H, Mohanty R, et al. Postoperative delirium is associated with increased plasma neurofilament light. Brain 
2020;143:47-54.

Delirium is a confusional state of acute onset 
characterized by inattention and decreased 
cognitive abilities due to an underlying medi-

cal condition, medication side effect, or intoxication. 
Surgical procedures and anesthesia both are risk fac-
tors for the development of delirium, with the onset 
of postoperative delirium typically occurring between 
one to three days after the operation.1 As with other 
categories of delirium, postoperative delirium is associ-
ated with increased morbidity and mortality, including 
having an association with the development of de-
mentia. However, what remains unknown is whether 
delirium is simply an unmasking of an unrecognized 
neurodegenerative state, or whether delirium plays a 

causative role in the development of neurodegenera-
tion and cognitive decline.

Neurofilament light (NfL) is a protein found in the cy-
toskeleton of central and peripheral neurons. Elevated 
levels of NfL, thought to be a reflection of neuronal 
injury, have been reported in both cerebrospinal fluid 
and plasma in multiple neurological and psychiatric 
conditions, including a few recent studies showing 
elevated levels in patients with delirium.2,3,4

Casey et al tested the hypothesis that postoperative 
delirium is associated with a greater rise in NfL from 
baseline on postoperative day 1 as compared to those 
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participants who did not develop delirium. 
To strengthen an argument for possible 
causality, they also investigated whether 
there was a dose-dependent relationship 
correlating NfL levels with delirium sever-
ity. Given that inflammation is thought to 
play a role in the development of post-
operative delirium, additionally they sent 
a panel of cytokines. They enrolled 114 
patients undergoing non-intracranial, non-
cardiac surgery, collecting plasma samples 
preoperatively as well as up to four days 
postoperatively. Six patients were later 
excluded for either canceled/aborted surger-
ies or alternative causes of delirium (e.g., 
alcohol withdrawal). Delirium was assessed 
using the Confusion Assessment Method 
(CAM)/3D-CAM, or, if the patient was 
intubated, the CAM-ICU score was used. 
Delirium severity was measured using the 
Delirium Rating Scale-98 (DRS).

In addition to plasma measures of NfL and 
inflammatory markers, they also obtained 
preoperative magnetic resonance imaging 
(MRI) of the brain on 52 patients to quan-
tify white matter injury and grey matter 
atrophy, since these previously have been 
shown to correlate with plasma NfL. White 
matter injury was quantified using diffu-
sion tensor imaging. Grey matter atrophy, 
defined by cortical thickness of the hippo-
campi, was measured using high-resolution 
T1-weighted images and T2-fluid attenu-
ated inversion recovery (FLAIR).

Delirium occurred in 36% of subjects, with 
a mean peak DRS of 21.2 compared to a 
peak DRS of 6.8 for nondelirious subjects. 
Delirious patients were more likely  
to have had vascular surgery, or a higher 
risk surgery in general, but there was no 
statistical difference in age or sex. Although 
there was no statistically significant differ-
ence in preoperative levels of NfL between 
delirious and nondelirious subjects, the rise 
in NfL (comparing preoperative levels to 
postoperative day 1 levels) was more pro-
nounced in those who developed delirium 
(P < 0.001). Additionally, there was a posi-
tive correlation between the peak DRS and 
NfL (P < 0.001). In assessing the relation-
ship between inflammatory cytokines, NfL, 
and delirium development, using a Bonfer-
roni correction for multiple comparisons, 
only IL-8 was found to be significantly 
correlated with NfL and delirium severity. 

Using a regression model controlling for 
confounders, NfL was shown to be  
associated with delirium severity indepen-
dent of changes in inflammatory burden  
(P = 0.038).

Among patients who had both preopera-
tive NfL measured as well as MRI (n = 46), 
both altered white matter integrity and 
reduced hippocampal volume were found 
to correlate with increased levels of NfL. 
Notably, there was no correlation between 
preoperative IL-8 and MRI changes.

n COMMENTARY
Postoperative delirium is a common phe-
nomenon and associated with subsequent 
development of dementia. Casey et al 
have provided evidence that postoperative 
delirium may in fact contribute to neuronal 
injury, which theoretically may contribute 
to neurodegeneration, and, ultimately, in 
some patients could set the stage for later 
development of dementia. It also appears 
that at least a portion of the neuronal 
injury that occurs in delirium is separate 
from an inflammatory cascade. Certainly, 
research investigating how delirium relates 
to dementia is in the early stages, but these 
results are intriguing. If the results are 
confirmed with future studies, the question 
ultimately is going to be what interventions 
can be done in the perioperative period to 
decrease the risk of neuronal injury. Are 
delirium precautions, such as avoiding 
benzodiazepines, minimizing sedative medi-
cations, avoiding urinary catheters, and 
treating dehydration and electrolyte abnor-
malities, of physiological benefit, or are the 
patients in whom we can accomplish all of 
these destined to have a milder course from 
the beginning? As our population continues 
to age, and with it an ever-increasing preva-
lence of dementia resulting in significant 
societal burden, any effort we can make to 
prevent incident cases of dementia will be of 
the utmost importance.  n 
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ABSTRACT & COMMENTARY

Rituximab for the Treatment of MOG  
and AQP4 Antibody Diseases
By Jai S. Perumal, MD
Assistant Professor of Neurology, Weill Cornell Medical College; Assistant Attending Neurologist,  
New York-Presbyterian Hospital

Dr. Perumal reports she is a consultant for Genzyme, EMD Serono, and Biogen.

SYNOPSIS: Based on an observational prospective study of 16 patients with anti-myelin oligodendrocyte protein (MOG) disease and 
29 anti-aquaporin-4 disease, the authors report lesser efficacy of rituximab in anti-MOG patients, characterized by higher occurrence of 
relapses in the anti-MOG group, even while the biological effect of rituximab on memory B-cell suppression was sustained. 

SOURCE: Durozard P, Rico A, Boutiere C, et al. Comparison of the response to rituximab between myelin oligodendrocyte glycoprotein 
and aquaporin-4 antibody diseases. Ann Neurol 2020;87:256-266.

Myelin oligodendrocyte protein (MOG) antibody 
disease increasingly is being recognized as an en-

tity distinct from multiple sclerosis (MS) or aquaporin-4 
(AQP4) antibody (Ab)-positive neuromyelitis optica 
spectrum disorder (NMOSD). Anti-MOG disease often 
has a presentation similar to NMOSD or acute dissemi-
nated encephalomyelitis. Patients who test positive for 
MOG antibodies do not appear to overlap with MS or 
AQP4 Ab-positive patients. Even as the clinical features, 
disease characteristics, and immune pathology of this 
disease are being studied, we know very little about 
optimal treatment of anti-MOG disease. Acute relapses 
are treated with the conventional regimen for relapses 
of acute central nervous system (CNS) inflammatory/
demyelinating conditions (i.e., intravenous steroids, 
intravenous immunoglobulin, or plasma exchange). 
With regard to long-term therapies, immune-suppres-
sive treatments, such as rituximab, mycophenolate 
mofetil, and intravenous immunoglobulin (IVIG), often 
are used, but there is little data on the efficacy of these 
treatments.

Rituximab is an anti-CD20 chimeric monoclonal anti-
body that frequently is used for treatment of NMOSD 
and other CNS inflammatory conditions. As previously 
mentioned, it has been used as well for the treatment 
of MOG antibody disease; however, there are reports 
that it may not be as effective in MOG-Ab disease as 
it is in AQP4-Ab disease. The authors undertook this 
study to compare the relative efficacy of rituximab in 
patients with MOG-Ab disease and AQP4-Ab disease, 
and to correlate the clinical efficacy with the biological 
effect on memory B-cell suppression with rituximab. 
Although there may be more than one mechanism of 

action, the efficacy of rituximab in AQP4 Ab disease 
mostly is due to memory B-cell depletion. The primary 
outcome of the study was the proportion of relapses 
occurring despite memory B-cell depletion in MOG and 
AQP4-Ab–positive patients.

Twenty-nine patients with AQP4-Ab and 16 with 
MOG-Ab were enrolled in this longitudinal study. For 
AQP4-Ab patients, the sex ratio was female/male: 26/3 
vs. female/male: 8/8 for MOG-Ab–positive patients. 
Median age at disease onset was 29.5 years (range, 13-
59 years) and 42 years (range, 20-72 years) for MOG-
Ab and AQP4-Ab–positive patients, respectively. For 
11 of 16 MOG-Ab–positive patients, rituximab was the 
first treatment. Previous treatment for other MOG-Ab–
positive patients included mycophenolate mofetil for 
two patients and natalizumab, fingolimod, and teriflu-
nomide for the remaining three. For AQP4-Ab–positive 
patients, rituximab was first-line therapy in 23 of 29; 
previous treatment for other patients included azathio-
prine for three and cyclophosphamide, mitoxantrone, 
and glatiramer acetate for the remaining three. Median 
follow-up duration after initiating rituximab was 1.59 
years (range, 0.76-3.21 years) and 3.15 years (range, 
1.12-6.58 years) for MOG-Ab and AQP4-Ab positive 
patients. 

Rituximab treatment consisted of 1,000 mg infused 
twice at a two-week interval as induction, followed by 
maintenance treatment of a single infusion of 1,000 mg. 
Re-infusions of rituximab were based on an individu-
alized dosing schedule according to the frequency of 
reemerging memory B-cells (CD27-positive B cells). 
Memory B-cells were measured monthly from the 
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second month after the initial rituximab infusion. Physi-
cal and neurological exams were conducted at the time 
of the infusion and three months post-infusion, and at 
times of suspected relapses. 

Overall, 23 relapses were reported after rituximab 
initiation in this study. Ten relapses occurred in six of 
16 (37.5%) patients with MOG antibodies, and 13 

occurred in seven of 29 (24%) with AQP4 antibod-
ies. The median time of relapse after the most recent 
infusion was 2.6 (0.6-5.8) and seven (0.8-13) months, 
respectively (P < 0.001). Memory B-cells had reemerged 
in two of 10 (20%) relapses in patients with MOG 
antibodies and 12 of 13 (92.5%) with AQP4 antibodies 
(P < 0.001). These observations show that 80% (8/10) 
of relapses in MOG-Ab disease occurred while memory 
B-cell suppression from rituximab was still effective, 

while just 7.5% (1/13) of relapses in AQP4-Ab disease 
occurred at the time of sustained memory B-cell sup-
pression. Median time to relapse after the most recent 
infusion was 2.6 (0.6-5.8) months in MOG-Ab patients, 
which would be at the time of effective memory B-cell 
depletion by rituximab. In AQP4-Ab patients, median 
time to relapse was 7 (0.8-13) months, which would 
be at the time of reemergence of memory B-cells post-
infusion.

n COMMENTARY
Based on the findings, it appears that in patients with 
MOG-Ab disease, or at least in a subset of patients with 
this disease, memory B-cell depletion from rituximab 
does not seem to be effective in reducing relapses. 
However, at the present time, there are little data on 
how other immunosuppressive treatments might fare in 
comparison to rituximab for MOG-Ab disorder. The 
efficacy of rituximab in AQP4-Ab disorders seems to be 
further fortified by the findings from this study. The fact 
that 12/13 relapses in this patient group occurred when 
memory B-cells were reemerging suggests that, rather 
than the standard regimen, an individualized re-dosing 
schedule based on memory B-cell recovery may be more 
rational in the treatment of this disease.  n

ABSTRACT & COMMENTARY

Intravenous Immunoglobulin for Treatment 
of Autoimmune Epilepsies
By Padmaja Kandula, MD
Assistant Professor of Neurology and Neuroscience, Comprehensive Epilepsy Center, Weill Cornell Medical College

Dr. Kandula reports no financial relationships relevant to this field of study.

SYNOPSIS: Patients with LGI1 and CASPR2 IgG-associated autoimmune epilepsy were identified and randomized to treatment with 
intravenous immunoglobulin (IVIG) vs. placebo. The authors hypothesized that IVIG would show superiority over placebo, with a primary 
endpoint of 50% or greater seizure reduction. 

SOURCE: Dubey D, Britton J, McKeon A, et al. Randomized placebo-controlled trial of intravenous immunoglobulin in autoimmune LGI1/
CASPR2 epilepsy. Ann Neurol 2020;87:313-323.

T he last decade has brought increasing attention to 
autoimmune etiologies for fulminant epilepsy. As 

the number autoantibodies discovered continues to 
increase, the quest for the most optimal treatment regi-
men becomes more challenging, particularly in an aging 
population. Autoantibodies against the extracellular 
domain of leucine-rich, glioma-inactivated 1 (LGI1) 
and conactin-associated protein-like 2 (CASPR2) can 
be associated with seizures. Patients with autoimmune 
disorders often are nonresponsive to traditional anti-
convulsant agents, and practitioners have resorted to 
treating patients empirically with immune therapies, 
based on case series or expert opinion. 

In this study, the investigators designed a randomized, 
placebo-controlled trial to evaluate the efficacy of intra-
venous immunoglobulin (IVIG) vs. placebo in LGI1 and 
CASPR2 IgG-associated autoimmune epilepsies.
Between 2016-2018, patients were identified through 
the Mayo Clinic Neuroimmunology Laboratory and 
recruited to either the placebo or treatment (IVIG) arm 
following patient and treating-physician consent. The 
enrollment goal was 30 patients, but because of slow 
enrollment only 17 patients (eight IVIG and nine pla-
cebo) were randomized over 34 months. The treatment 
group received IVIG (0.5 g/kg) on day 1, week 1, and 
IVIG (1 g/kg) on day 2, week 1. Once every two weeks, 
patients received 0.6 g/kg IVIG for weeks 3 and 5. In 

[The efficacy of rituximab in aquaporin-4 

antibody disorders seems to be further 

fortified by the findings from this study.]
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a similar fashion, patients in the placebo group also 
received four volume-matched infusions with the same 
infusion schedule. All patients were evaluated at the 
end of the five-week course, and blinding was removed. 
Nonresponders in the placebo group then were treated 
with IVIG. All patients remained on a stable dose of 
anticonvulsants during the blinded five-week course. 

Complete neurologic examinations and cognitive as-
sessment (Repeatable Battery for the Assessment of 
Neuropsychological Status, or RBANS) were performed 
at baseline and at five weeks. RBANS is a standardized 
battery assessing five major cognitive domains in 12 
subsets. Electroencephalographic data and seizure dia-
ries were reviewed. Primary clinical outcome was 50% 
or greater seizure reduction from baseline. Secondary 
outcome measures included RBANS scoring. 

Three-quarters of the IVIG treatment group met the pri-
mary endpoint for 50% or greater seizure reduction at 
baseline vs. 22% in the placebo arm. Two LGI1-IgG se-
ropositive patients receiving IVIG, but none in the pla-
cebo group, were seizure-free at five weeks. The three 
CASPR2-IgG patients received placebo, with one pa-
tient reporting 50% or greater seizure reduction and an-
other patient reporting seizure freedom at the five-week 
mark. The median change in RBANS score among the 
IVIG treated LGI1-IgG patients showed a group trend 
toward cognitive improvement vs. the placebo group. In 
the open-label arm, seven of the nine patients receiving 
placebo subsequently received open-label IVIG. One 
of the seven patients (CASPR2-IgG) received IVIG for 
treatment of ataxia, and not for persistent seizures. Of 
the six patients with persistent seizures after placebo, 

four had 50% or greater seizure reduction over the 11 
weeks. However, there were no seizure-free patients. All 
seven patients showed improvement or stabilization of 
RBANS scores.

Overall, treatment was well-tolerated. One patient 
developed headaches during open-label IVIG treat-
ment and another patient developed generalized body 
rash, initially attributed to IVIG and later attributed to 
concurrent anticonvulsant treatment with levetiracetam. 
In total, 15 patients (eight during the blinded phase 
and seven during open label) eventually completed 
IVIG treatment, and three patients became seizure-free. 
The remaining 12 patients received either concomitant 
high-dose intravenous steroids, mycophenolate mofetil, 
plasmapheresis, oral prednisone, or recurrent IVIG, 
with seizure freedom of about 56%.

n COMMENTARY
In this study, the investigators provided objective evi-
dence to support extensive clinical experience. Although 
the study numbers were small, IVIG was statistically 
superior to placebo and achieved a favorable seizure 
response rate with either stable or improved cognitive 
profile and no persistent adverse effects in either the 
blinded or the open-label arms of the trial. 

However, few patients achieved complete seizure free-
dom with initial IVIG monotherapy. With additional 
adjunctive intravenous steroids (after the blinded or 
open-label phase), the majority of patients achieved sei-
zure freedom, begging the question of whether concur-
rent treatment with IVIG and intravenous steroids may 
lead to earlier and sustained seizure remission.  n

ABSTRACT & COMMENTARY

Cavum Septum Pellucidum and Cavum 
Vergae: Markers of Chronic Brain Injury?
By Nitin K. Sethi, MD
Associate Professor of Neurology, Weill Cornell Medical College; Director, Weill Cornell Concussion  
and Brain Injury Center

Dr. Sethi reports no financial relationships relevant to this field of study. 

SYNOPSIS: A cohort study assessing participants from the Professional Fighters Brain Health Study found that the presence of cavum 
septum pellucidum and cavum vergae is associated with lower regional brain volumes and lower cognitive performance. 

SOURCE: Lee JK, Wu J, Bullen J, et al. Association of cavum septum pellucidum and cavum vergae with cognition, mood, and brain 
volumes in professional fighters. JAMA Neurol 2020;77:35-42.

Professional boxing and mixed martial arts are popu-
lar sports with high risk for both acute and chronic 

traumatic brain injury (TBI). Acute catastrophic neu-
rological injuries include subdural hematoma, epidural 
hematoma, subarachnoid hemorrhage, intracranial 

hemorrhage, and second-impact syndrome. Structural 
brain imaging may aid in identifying a combatant more 
likely to express late-life neuropsychologic sequelae of 
brain injury, such as chronic traumatic encephalopathy 
(CTE), dementia pugilistica, chronic post-concussion 
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syndrome, post-traumatic dementia, post-traumatic 
cognitive impairment, post-traumatic parkinsonism, 
and chronic post-traumatic headache.

Investigators at the Cleveland Clinic studied partici-
pants from the Professional Fighters Brain Health Study, 
an ongoing observational cohort study of active and 
retired professional fighters and healthy age-matched 
controls. They enrolled 476 fighters (440 men, 36 
women; mean [SD] age, 30.0 [8.2] years [range, 18-72 
years]) and 63 control participants (57 men, six women; 
mean [SD] age, 30.8 [9.6] years [range, 18-58 years]) in 
the study. All participants underwent brain imaging on 
a Siemens Verio 3-T magnetic resonance imaging (MRI) 
scanner. The investigators were blinded to whether the 

images belonged to a fighter or a control participant 
and assessed the presence of cavum septum pellucidum 
(CSP) and cavum vergae (CV) and measured their total 
combined length (CSPV length). 

Additional information regarding study participants 
was obtained using the Patient Health Questionnaire 
Depression Scale, the Barratt Impulsiveness Scale, and 
the Epworth Sleepiness Scale. Cognition in the clinical 
realms of verbal memory, processing speed, psychomo-
tor speed, and reaction time were assessed using raw 
scores from the computerized CNS Vital Signs test. Vol-
umes of various brain structures of interest (supraten-
torium, thalamus, corpus callosum, caudate, putamen, 
hippocampus, and amygdala) were measured via MRI. 
Compared to fighters without CV, fighters with CV had 
significantly lower mean psychomotor speed and lower 
mean volumes in the supratentorium and other brain 
structures. Longer CSPV length was associated with 
lower processing speed, lower psychomotor speed, and 
lower brain volumes in the supratentorium and other 
structures, suggesting that the presence of CSP and CV 

is associated with lower regional brain volumes and 
cognitive performance in fighters exposed to repetitive 
head trauma.

n COMMENTARY
Currently there are no reliable blood/cerebrospinal 
fluid or structural imaging biomarkers for chronic TBI 
and its reported link with late-life neuropsychologic 
sequelae, such as CTE, dementia pugilistica, chronic 
post-concussion syndrome, post-traumatic demen-
tia, post-traumatic cognitive impairment, mood and 
behavioral changes,  post-traumatic parkinsonism, and 
chronic post-traumatic headache. 

Incidentally, the association of CSP and boxers first was 
noted by Spillane.1 Fenestrated CSP commonly is seen 
on neuroimaging and neuropathological studies carried 
out in boxers, and its significance in these athletes has 
long been debated. The mechanism of cavum forma-
tion in combat sports athletes is unclear. Repeated head 
blows may cause repeated sudden rises in intraven-
tricular pressure, causing rupture of the septal leaves 
or strain the dorsal septal attachment due to repeated 
movements of the corpus callosum on the tethered for-
nix.2 Jordan et al reported computed tomography (CT) 
scan findings in 388 active professional boxers. CT was 
normal in 93% and showed “borderline” atrophy in 
6%. Boxers with CSP were more likely to have cerebral 
atrophy.3 

Either a CT or MRI of the brain currently is included 
in the process of registering for a license to compete in 
combat sports in some jurisdictions in the United States 
and around the world. The presence of an isolated CSP 
or CV does not preclude the combatant from taking 
part in his or her sport. The demonstration of serial 
enlargement of a CSP on neuroimaging studies should 
raise concern for late-life neuropsychologic sequelae, 
such as CTE, post-traumatic cognitive impairment, and 
mood and behavioral changes.  n
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of cavum septum pellucidum on 

neuroimaging studies should raise concern 
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Access Your Issues Online! 
Visit ReliasMedia.com and go to My Account to log in.

Access issue PDFs and read back issues 
Take continuing education tests and access credit letters

https://www.reliasmedia.com/user/login


      March 2020 55

ABSTRACT & COMMENTARY

Are Epidural Steroid Injections  
Cost-Effective?
By Michael Rubin, MD
Professor of Clinical Neurology, Weill Cornell Medical College

Dr. Rubin reports he is a consultant for Merck Sharp & Dohme Corp.

SYNOPSIS: In a retrospective review of patients treated for low back pain and lumbar radiculopathy at the Cleveland Clinic, at three- and six-
month follow-up, epidural steroid injections were no better than conservative therapies in quality of life measures or overall cost of medical care. 

SOURCE: Pennington Z,  Swanson MA, Lubelski D, et al. Comparing the short-term cost-effectiveness of epidural steroid injections and medical 
management alone for discogenic lumbar radiculopathy. Clin Neurol Neurosurg 2020; Jan. 13. [Online ahead of print]. 

Among the 85% of the population who will experi- 
 ence low back pain at some point in their lives, it 

will be nonspecific in 85% and not attributable to any 
specific pathology. Return to work will occur within 
a month, with further improvement by three months, 
after which pain and disability levels will remain 
constant. Nonsurgical treatment modalities, often 
recommended despite the absence of clinical evidence 
of benefit, include intradiscal glucocorticoid injection, 
local or trigger point injection using a local anesthetic 
with or without a corticosteroid, facet joint injection 
and medial branch block, sacroiliac joint injection, and 
electrodermal and radiofrequency denervation. Despite 
the possibility of serious adverse events, including blind-
ness, stroke, paralysis, and death, epidural steroid injec-
tion (ESI) is used for nonspecific low back pain, spinal 
stenosis, and radiculopathy, with the best benefit, albeit 
short-term, demonstrated for radiculopathy due to disc 
herniation. Is ESI cost-effective and does it produce 
improvement in long-term quality of life (QOL)?

Pennington et al undertook a retrospective electronic 
medical record (EMR) review of patients seen between 
2009-2015 for low back pain and lumbar radiculopa-
thy at the Cleveland Clinic Center for Spine Health. Ex-
clusionary criteria included prior lumbar spine surgery 
or non-epidural steroid injection, such as facet-joint, 
medial branch block, or caudal injections; evidence of 
other neurologic disease, such as multiple sclerosis; non-
spondylotic causes of radicular pain, such as infection 
or tumor; or concomitant workers compensation claim. 
QOL scores included the Pain Disability Questionnaire 
(PDQ), the Patient Health Questionnaire-9 (PHQ-9), 
and the EuroQOL-5 Dimensions (EQ-5D), all obtained 
via the institutional Knowledge Program, an integral 
component of the EMR in which all patients had been 
enrolled prospectively. Direct costs were defined as all 
hospital charges to the patient undergoing the proce-
dure, with Medicare national payment amounts used 
to estimate all direct cost data, and Diagnosis Related 
Group (DRG) and CPT code-associated costs recorded 

in the year of surgery adjusted for inflation to 2015 
dollars. Pharmaceutical costs were estimated from the 
2007 Red Book for Medications. Statistical analysis 
used the mean and standard deviation for continuous 
variables and proportions for categorical or dichoto-
mous variables, student’s t-test for continuous variables, 
and Fisher’s exact tests, with 0.05 used as the threshold 
for statistical significance.

Among 810 patients screened, 141 met inclusion crite-
ria, of which 52 underwent conservative management 
alone, and 89 received, in addition, ESI. Overall, 61% 
were male, average age was 68.5 years, mean body 
mass index was 29.7 kg.m2, and the most common 
diagnoses were spinal stenosis (41.8%), spondylosis 
(24.1%), and degenerative disc disease (21.3%). At 
three months, relative to baseline, both groups showed 
significant improvements on only the EQ-5D but not on 
any of the other patient-related outcomes (PROs), and 
no differences were found between cohorts with respect 
to any of the PROs. At six-month follow-up, no signifi-
cant differences were detected on any of the collected 
PROs between groups or within groups, and sub-anal-
ysis of the ESI group failed to demonstrate any signifi-
cant differences in the three- or six-month outcomes 
between patients receiving transforaminal ESI and those 
receiving interlaminar ESI. At three months, total costs 
incurred by the ESI cohort patients were $2,190.39, 
compared to $1,772.22 for the conservative cohort, 
a nonsignificant difference. At three and six months, 
no significant differences were noted between groups 
in terms of direct, indirect, or total costs. The number 
of missed days was similar in both groups. Significant 
increases in quality-adjusted life years (QALY) for both 
the ESI and conservative groups were identified, but 
no differences were noted between the two groups. All 
QALY improvement was lost by the six-month follow-
up relative to baseline. The investigators concluded that 
ESI is not cost-effective at either the three- or six-month 
follow-up period, it is not better than medical man-
agement at three months, and neither ESI nor medi-
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CME QUESTIONS

1.  Which of the following statements regarding 
postoperative delirium is correct?
a. Delirium is a psychological disorder caused 
by underlying emotional problems.
b. Sedatives and sleeping medications are not 
a cause of delirium.
c. Elevated neurofilament light in plasma 
indicates physical injury to the brain.
d. Delirium is a sign of Alzheimer’s disease.

2.  What was the correlation of memory B-cell 
depletion with decreasing risk of relapses in 
myelin oligodendrocyte protein (MOG)-Ab 
disease vs. aquaporin-4 (AQP4)-Ab disease?
a. No correlation in either disease
b. Similar correlation in both diseases
c. Greater correlation in AQP4-Ab disease
d. Greater correlation in MOG-Ab disease

3.  In patients with autoimmune epilepsy, 
what was the seizure reduction rate in the 
intravenous immunoglobulin treatment group?
a. 50%
b. 75%
c. 56%
d. 22%

4.  Which of the following statements regarding 
association of cavum septum pellucidum 
(CSP)/cavum vergae (CV) and combat sports 
athletes is true?

a. Imaging findings of CV and increased 
CSPV length are associated with decreased 
volumes of brain structures and impaired 
cognitive measures in combat sports athletes.
b. Imaging findings of CV and increased 
CSPV length are not associated with 
decreased volumes of various brain structures 
and impaired cognitive measures in combat 
sports athletes. 
c. CSP and CV are never seen in magnetic 
resonance imaging scans of boxers.
d. The presence of an isolated CSP or CV 
precludes a combat sports athlete from taking 
part in his or her sports.

5.  Which of the following statements regarding 
epidural steroid injection (ESI) is correct?
a. ESI is cost-effective at the three-month 
follow-up period.
b. ESI is cost-effective at the six-month 
follow-up period.
c. ESI is better than medical management at 
three months.
d. Neither ESI nor medical management 
provides significant quality of life 
improvement over baseline at six months.
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cal management provides significant QOL 
improvement over baseline at six months.

n COMMENTARY
Chronic low back pain persisting for more 
than 12 weeks is best treated conserva-
tively. For patients without disabling symp-
toms, participation in an independent or 

structured regular exercise program is central. 
When symptoms are disabling, the goals of 
care comprise pain management, functional 
improvement, and maximizing coping skills, 
for which multiple modalities, including exer-
cise therapy, psychological and/or mind-body 
interventions, and pharmacologic therapy 
often are required.  n
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