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Context: Routine inpatient electroencephalography (EEG) is commonly used as a
diagnostic and therapeutic decision-making tool in the care of patients with a wide
spectrum of conditions. Previous investigations on EEG use have focused on current

guidelines or specific clinical presentations.

Objective: To assess the effect of EEGs on clinical diagnosis and management of

disease in adult inpatients in a community hospital.

Methods: Medical records of adult patients who underwent EEG between October
2008 and June 2009 in a single general community hospital were retrospectively re-
viewed. Data were collected for comorbidities, diagnoses, and management. Findings
from EEGs were classified as normal, abnormal, or uninterpretable and according
to whether they resulted in a change in diagnosis or management, supported clinical
decision making and resulted in no change in diagnosis or management, or did not

contribute to diagnosis or management.

Results: A total of 200 medical records were reviewed; 110 (55%) were for male
patients and 90 (45%) were for female patients, with a mean (range) age of 60 (18-96)
years. The most common pre-EEG diagnoses were altered mental status (52 [26%])
and seizure (48 [24%]). Of all EEGs, 115 (57.5%) had findings that were normal,
83 (41.5%) had findings that were abnormal, and 2 (1%) had findings that were unin-
terpretable. No EEGs had findings that resulted in a change in diagnosis or manage-
ment, 8 EEGs (4%) had findings that supported clinical decision making and resulted
in no change in diagnosis or management, and 192 EEGs (96%) had findings that did

not contribute to diagnosis or management.

Conclusion: In this study, inpatient EEGs rarely contributed to clinical decision mak-
ing and in no case resulted in a change in diagnosis or management. These findings
warrant future research on the effectiveness of inpatient EEGs for a wide breadth of
clinical inpatient diagnoses.
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lectroencephalography (EEG) is used as a diagnostic tool for a spectrum
of conditions including epilepsy, seizures, cerebrovascular diseases, head
injuries, psychiatric diseases, and encephalopathies.'* Because EEG is widely
employed, the appropriateness of its use has been called into question by a number of
investigators.> Smith et al* found overuse of EEG with respect to the United King-
dom’s national guidelines, with up to 40% of EEGs deemed as having been ordered

inappropriately.
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From country to country, and among professional
societies, guidelines for EEG use in specific disorders are
highly variable. A search of the literature yielded no
formal guidelines in the United States for EEG indica-
tions in adults. Previous studies in the United States in-
volving adult EEG use have addressed primarily 3
topics: (1) effectiveness of EEG use in an emergency
department (ED) setting'®'!; (2) relevance of EEG use in
specific clinical presentations (ie, syncope or epi-
lepsy)'>'3; and (3) effectiveness of having neurologists
screen nonspecialist EEG referrals before approval.® In
the present study, we assess the effect of inpatient EEG
in the diagnosis and management of disease in adult pa-

tients in the community hospital setting.

Methods

Electronic medical records for adult inpatients (ie, aged
18 years or older) who underwent EEG at Medical
Center Hospital in Odessa, Texas, from October 2008 to
June 2009 were retrospectively and sequentially re-
viewed. For patients who underwent multiple EEGs
during a single hospital stay, only the first EEG was in-
cluded in study analyses. Records for patients from all
hospital inpatient settings (eg, intensive care unit, critical
care unit, general medical-surgical) were included.

The EEGs were ordered by consulting neurologists,
attending neurologists, or managing (ie, nonneurologist)
physicians. All EEGs were standard 23-channel,
30-minute recordings and were interpreted as a standard
part of the hospital electrodiagnostic service by 1 of 4
neurologists certified by the American Board of Psychi-
atry and Neurology.

Records were excluded when they were incomplete
or not available for review, when EEGs were used to as-
sess brain death, when only 24-hour EEG monitoring
was performed, and when conflicting interpretations ex-
isted. Records with video EEGs, ambulatory EEGs, and
EEGs performed in the ED were also excluded.

Medical records were evaluated to obtain (1) pre-

vious neurologic diagnoses, (2) pre-EEG and discharge
diagnoses, (3) management in the ED and during the
patient’s hospital stay, (4) day of hospital stay when EEG
was performed, and (5) findings of EEGs (normal, ab-
normal, or uninterpretable). Information regarding diag-
noses and management was used to assess changes in
clinical decision making before and after EEG.

To reduce intraobserver variability, each medical re-
cord was reviewed by 2 of 3 independent investigators
(L.A.H., M.C., and E.J.). Records that prompted con-
flicting opinions were reviewed by a quorum of the in-
vestigators, which comprised physicians and research
scientists. The evaluating team established the working
diagnosis and proposed management as of the time when
the EEG was ordered. After considering EEGs in the
context of the clinical setting, the impact of EEG on pa-
tient care was classified in 1 of 3 groups according to the

following criteria:

B Group 1: The EEG findings prompted a change in the
pre-EEG diagnosis or management.

B Group 2: The EEG findings supported the pre-EEG
clinical decision making, and no changes in diagnosis
or management occurred as a result of the EEG.

B Group 3: The EEG findings did not contribute to
clinical decision making, and no changes in diagnosis

or management occurred as a result of the EEG.

Results

A total of 246 medical records were reviewed. Forty-six
records met the study’s exclusion criteria: 39 records
were incomplete or not available for review, 3 had EEGs
that were used to assess brain death, 3 had only 24-hour
EEG monitoring, and 1 had conflicting interpretations.
No records had video EEGs, ambulatory EEGs, or EEGs
performed in the ED. Of the 200 records included in
study analyses, 110 (55%) were for male patients and 90
(45%) were for female patients, with a mean age (range)
of 60 (18-96) years. Records for 125 patients (62.5%)
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included a previous neurologic diagnosis, including sei-
zure (38 [19%]), dementia (19 [9.5%]), syncope (3
[1.5%]), and other (65 [32.5%]). The diagnoses that
prompted the ordering of an EEG are described in Table
1, with the most common diagnoses being altered mental
status (52 [26.0%]) and seizure (48 [24.0%]). Discharge
diagnoses are also shown in Table 1.

The mean (SD) day of the hospital stay that EEG was
performed was 2 (3). Results of EEGs were as follows:
115 (57.5%) were normal, 83 (41.5%) were abnormal,
and 2 (1%) were classified as poor quality, rendering
them uninterpretable. The EEG results were then clas-
sified according to their impact on clinical decision
making (7able 2). No records had EEG findings that
resulted in a change in diagnosis or management (group
1). In 8 records (4%), EEG findings supported clinical
decision making but resulted in no change in diagnosis
or management (group 2). The EEG findings were con-
sidered noncontributory to clinical decision making and
did not affect diagnosis or management in 192 records
(96%) (group 3).

The clinical presentation and course of the 8 patients
whose EEG findings were supportive of clinical decision
making but did not alter diagnosis or management

(group 2) are described in Table 3.

Comment

A limitation of the present retrospective study was that it
was confined to a single institution and therefore had a
limited number of medical records available for analysis.
In addition, although we made every effort to understand
in detail the working diagnosis (not simply the diagnosis
written) and the intended management at the time of the
EEG request, we were unable to determine with certainty
whether undocumented communication occurred be-
tween the EEG interpreter and the care team that may
have resulted in any changes in diagnosis or manage-
ment. It is therefore possible that had this study been
performed prospectively, greater benefit of EEG would
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have been demonstrated. Nevertheless, in the present
study, inpatient EEG findings rarely contributed to or
resulted in a change in diagnosis or management.

For example, syncope was diagnosed in 3 patients
before EEG was administered. In each patient, EEG find-
ings did not alter clinical decision making. These find-
ings mirrored those of Poliquin-Lasnier and Moore,’
Abubakr and Wambacq,'?> and Davis and Freemon"; all
3 studies showed little impact of EEG in the care of pa-

tients with syncope.

Table 1.
Pre-EEG and Discharge Diagnoses of Patients
Who Underwent EEG in the Hospital Setting (N=200)

No. (%)
Diagnosis Pre-EEG Discharge
Altered mental status 52 (26.0) 27 (13.5)
Seizure 48 (24.0) 49 (24.5)
Rule out seizure 38 (19.0) NA
Syncope 24 (12.0) 21 (10.5)
Encephalopathy 13 (6.5) 15 (7.5)
Dementia 6 (3.0) 9 (4.5)
Abnormal involuntary 5(2.5) NA
movement
Cerebrovascular accident 4 (2.0) 17 (8.5)
Near syncope 2(1.0) NA
Drug overdose 2(1.0) 7 (3.5)
Traumatic head injury 2(1.0) NA
Transient ischemic attack NA 9 (4.5)
Hematoma NA 3(1.5)
Pseudoseizures NA 3(1.5)
Other neurologic diagnosis® 4 (2.0) 7 (3.5)
Other nonneurologic diagnosis® NA 33 (16.5)

2 Other neurologic diagnoses include trauma, brain mass, fungal infection,
metastatic disease, global amnesia, and hemi-sensory deficit.
> Nonneurologic diagnoses were primarily cardiac, respiratory, and renal failure.

Abbreviation: EEG, electroencephalography.
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In 2 patients, EEGs were used to support decisions to
withhold antiepileptic therapy after the discovery of sub-
dural hematomas. Both EEGs demonstrated abnormal
slowing devoid of epileptiform discharge. The literature
suggests that most clinicians would either continue anti-
epileptic therapy for 3 to 6 months regardless of the EEG
findings or never initiate treatment in the first place.'*1°
We were unable to find guidelines or studies to support
the practice of withdrawing prophylactic antiepileptic
medication soon after the injury in a patient with sub-
dural hematoma on the basis of normal EEG results.!”

Our study had a higher frequency of abnormal EEGs
than other comparable studies (41.5% vs 11% to
23%).>1213 One possible explanation for this finding is
that our study included all presenting diagnoses rather
than a single indication for EEG. In addition, physicians
may have ordered repeat EEGs for patients who previ-
ously had abnormal EEG findings. Despite the higher
frequency of abnormal EEG results in our patient popu-
lation, we still determined the EEG findings had minimal
impact on clinical decision making.

Studies have shown EEG to be beneficial for certain
conditions, including conditions with pathognomonic
waveforms,'82° pediatric epilepsy,’ and status epilep-
ticus.?! The findings of the present study suggest, how-
ever, that EEG findings may not make an appreciable

contribution to clinical decision making, diagnosis, or

Table 2.
Effect of EEG Findings on the Care
of Hospitalized Adult Patients (N=200)

Effect of EEG Findings Patients, No. (%)
Group 1: Affected Diagnosis or Management 0
Group 2: Supported Clinical Decision Making and 8 (4)
Did Not Affect Diagnosis or Management
Group 3: Did Not Contribute to Clinical Decision 192 (96)

Making and Did Not Affect Diagnosis or Management

Abbreviation: EEG, electroencephalography.

management in the general patient population. Our
findings suggest that a careful clinical evaluation, in-
cluding a thorough patient history and physical exami-
nation, is the most valuable initial approach to patient
care. It is also the most cost-effective approach to
care—supplemental testing adds to health care costs
and should be judiciously considered when the likeli-
hood of benefit is greatest.

It is possible that studies of patient populations in
institutions with practice patterns different from ours
might reveal different results with regard to EEG use.
Further evaluation of EEG use in the general inpatient
population is warranted. Specifically, we believe that
clearer guidelines for appropriate inpatient use of EEG
in general medical practice should be addressed and

promulgated.

Conclusion

In the present study, EEG findings supported clinical
decision making in 4% of patients and did not alter di-
agnosis or management in any case. These results sug-
gest that EEG may fine tune or support diagnostic
impressions but rarely leads to a change in medical
management. Future research is warranted on the ef-
fectiveness of inpatient EEGs for a wide breadth of

clinical inpatient diagnoses.
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