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=Abstract=We reviewed 1,115 neurologic consultations from March 1989 to February
1990 in Seoul National University Hospital, which comprised 4 percent of all admitted
adult patients. The average age of the cases was 51 years. Internal medicine was the
requesting service in more than half of the cases, but the rate of consultation in each
service was the highest in psychiatry and thoracic surgery.

Weakness of the exiremities was the most common reason for consultation. The cases
diagnosed as ischemic cerebrovascular disease were 22.9 percent. It must be reemphasi-
zed to control stroke-prone factors. Determining the underlying causes of impaired cons-
ciousness posed a special diagnostic problem. Metabolic encephalopathy was its leading
cause.

Iatregenic neurclogic conditions were found in 10 percent of patients. The most com-
mon antecedents were cardiac surgery and the side effects of drugs.

These findings indicate the need for improved surveillance of neurologic problems
in hospitals, earlier recognition of neurologic dysfunction, research into its mechanism,

and additional education about the prevention of iatrogenic misfortune.
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INTRODUCTION

The neurologic systems, distributed over the en-
tire body, play @ major role in the cooperation and
give-and-take of informations among organs as
well as control of each organ. With an increasing
the population of elderly people, neurclogic prob-
lems occur more often. Neurologic consultations
play an important part in a general hospital,

* This study was supported in part by a special clinical
grant from Seoul National Universtiy Hospital (1990).

because mpairment of the nervous system, along
with infection, surgery, and toxicity from drugs. is
an occasional iatrogenic condition. Furthermore,
it was evident that primary physicians often failed
to recognize or underestimate the occurrence of
neurclogic conditions associated or concurred with
diseases of other organs.

This study was undertaken to elucidate the pat-
tern of neurologic consultation in a large teaching
general hospital. We analyzed cases of neuralogic
consultation i1 Seoul National University Hospital
one year ago. We tned to classify the diseases
taken neurologic consultations and to reveal
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their distributions in requesting services. The latro-
genic cases were searched and were discussed
in view ol their etiology. The problems and their
solving methods in neurologic consultations of ge-
neral hospital were mentioned. We also emphasi-
7zed the preventive aspects of the diseases.

MATERIALS AND METHODS

From March 1989 to February 1890, 1,115 neu-
rologic consultations in Seoul National University
Hospital were surveyed. These included adults who
were admitted and requested a neurclogic evalua-
tion during this study period and comprise about
90% of all cases of neurclogic consultations. All
patients were examined by one of the authors (JK.
Roh) whe frequently accompanied one of the se-
nior residents. Writing the consultant's papers was
done by Roh cr a senior resident. The other author
(S.B. Hong) reviewed the consultation cases relros-
pectively and analyzed them statistically.

(nformations recorded at the time of the initial
consultations included: age, sex, requesting ser-
vice, charged physician, reasons for consultation,
primary underlying disease, antecedent procedu-
res. consultant, suspected neurologic diagnosis,
and recommendations. The rate of consultations
were calculated by the number of neurclogic con-
sultations divided by the number of all adults patie-
nts admitted in that department. We put a lot of
emphasis on finding iatrogenic causes. In addition,
we tned lo indicate if a major neurologic problem
existed that had previously been unsuspected by
the referring physicians. We also predicted the rate
of follow-up consultation in each requesting ser-
vice. The suspected neurclogic diagnoses were
compared with primary underlying diseases to as-
sess either the concurrence with or comphcation
of the primary diseases.

The contents of the requesting papers were eva-
luated by the following grading method: 1. “Good”
descriptions are long and meticulous enough 1o
see the general stalus, chief complaints, and sus-
pected neurologic problems of the patient. 2. “Fair”
descriptions are relatively long but lack meticulous-
ness and extensiveness of neurologic terms. 3.
“Poor” descriptions are effortiess and short. The

differences of consultation rates in charged physi-
cians with one another were estimated by Kruskal-
Wallis one-way ANOVA in the cases of internal me-
dicine service which consists of 25 charged physi-
cians.

One of the authors (S.B. Hong) evaluated the
status of the recommendations and the content
of the consultant's sheets and compared them
among 7 descriptors (Roh and 6 senior residents)
using a Kruskai-Wallis ona-way ANOVA under the
folowing criteria: 1. A good answer is that SOAP
{from initials of Subjective symptom, Objective fin-
ding. Assessment and Plan) system is satistactory
and their correlation is good. 2. A fair answer is
when one step of SCAP is lacking or a problem
exists in their correlation. 3. A poor answer is when
more than one of the SOAP steps are missing or
their carrelation is bad. Finally, we listed the causes
of the iatrogenic and impaired consciousness ca-
ses.

RESULTS

Neurologic consultations in this study were per-
formed on 4 percent of all hospitalized adult patie-
nts. The male-female ratio was 1.3 to 1 (male 630,
female 485), and age distribution is shown in Fig.
1. The mean age was 51 years. The fifties was
the most common age bracket, accounting for 24.8
9% of the cases. Monthly distribution of neurologic
consultations appeared bimodal, which showed
two peaks in March and October, and the average
number of consuitations per month was 93 cases
Fg. 2).

Table 1. indicates the requesting services for
all neurologic consultations in this study year. More
than half of all consultations were requested from
internal medicine (626 cases, 56.1%), and then neu-
rosurgery (77 cases, 6.8%}, general surgery (72 ca-
ses, 6.5%), thoracic surgery (69 cases, 6.2%), and
urology (64 cases, 5.7%), in decreasing order of
frequency, but the rate of neuroclogic consultation
in each service was the highest in psychiatry and
thoracic surgery {9.9% and 2.7%). Follow-up consu-
ltation rates were high in plastic surgery, rehabilita-
tion, psychiatry. and thoracic surgery, of which
those are more than 20 percent
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Fig. 1. Age distribution of neurologic consultations. The mean age was 51 years. The fifties accounted for
24.8 percent In 579 percent of the cases, the patients were 50 or more years old.
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Fig. 2. Monthly distribution of neurslogic cansultations. The average numbper of consultations per month was
93 cases. And this figure shows a higher incidence in March (133 cases) and October (113 ca-
ses).




—266—

Table 1. Distribution of requesting services

Total Patients Rate of Number & Rate (%) of
Service Number (%) of Fach Service  Consullation (%) Follow-up Cansultation
internal Medicine 6826(56.1) 11573 54 94(152)
Neurosurgery 77( 6.9) 926 8.3 8(10.1)
General Surgery 72{ 6.5) 2920 2.5 8(10.9)
Thoracic Surgery 69 6.2) 708 9.7 131214)
Urology 64( 5.7) 1,109 58 9(16.4)
Otorhinolaryngology 54( 4.8) 1,528 35 3 59)
Orthopedic Surgery 51( 46) 1,520 34 10(19.5)
Psychiatry 42( 3.8) 426 99 9(24.2)
Obstetrics & Gynecology 22( 2.0) 4,602 0.5 3(10.5)
Plastic Surgery 15( 1.3) 901 1.7 2(42.9)
Ophthalmolagy 8( 0.7) 1375 06 ol 0.0)
Rehabilitation Medicine 7( 0.6) 104 6.7 2(40.0)
Dermatology 4 04) 176 23 o 0.0)
Therapeutic Radiology 4 04) 476 08 0t 00)
1,115(100.0) 28344 38 12(16.7)
{total) {total) (mean) (mean)
Tabie 2. Reasons for consultations sultation are listed in Table 2. The most common
reasons were motor weakness of the extremities
Reasan for consultation Number (%] (516, 19.4%), headache (162, 145%), other pain
Motor weakness of extremity 216(19.4) or parestheS|ao(149, 13.4%), iImpaired conscious-
Headache 162(14.5) Eess (1237 11.0%), convulglon or syncoope {120,108
Other pain or paresihesia 149(13.4) (o), and d\zzwngss or vertigo (107, 9.6%). Consulta-
Impaired consciousness 123(11.0) tion for the diagnosis of brain death was only 3
Convulsion or syncope 120(10.8) cases. ‘ ‘
Dizziness or verligo 107( 96) Neurologic diagnoses are listed in Table 3. The
Dysarthria or speech disturbance 540 48) mpsl common one was occlusive cerebrovaspular
Old cerebrovascular accident 45( 40) disease (255, 22.9%), and then, there Were periphe-
Involuntary movement 4% 3.9) ral neuropathy (129, 11.6%), seizure disorder (114,
Ocular Sx 28( 25) 10.2%]}, headache (95, 8.5%), degenerative disease
Hypesthesia 23( 20) (83, 5.7%), metabolic encephalopathy (63, 5.7%}
Meningitis 10( 0.9) and so on In QecreaSEng order of frequency. ,
Behavior change % 08) The neurologic pr.oblemslresulted from a compli-
Deafness or hearing disturbance 7 08) cation of pnmary disease in 58.1% of ﬁhe cases,
Rigidity 50 05) and ;he rgmamder (41.9%) concurreq with the un-
Others 80( 5.4) deriying d|seases. The antecedent diagnostic pro-
cedures or medications were done in 36.9% of
Total 1,115(100.0) the cases. The contents of the reguesting papers
were estimated as follows: good description 365
cases (32.8%), fair description 582 (52.2%). poor
Neurologic symptoms and signs requesting can-  description 168 (15.1%).




Table 3. Distribution of neurologic diagnosis

Diagnosis Number (%)
Occlusive cerebrovascular disease 255(229)
Infarction 221
Transient ischemic attack 34
Perigheral neuropathy 129(11.6)
Selzure disorder 114(10.2)
Headache 95( 85}
Degenerative disease B83( 5.7)
Metabolic encephalopathy 63( 5.7)
Within normal limit 61( 5.5)
Cranial nerve dysfunction 51( 46)
Myelopathy 51( 46)
Metastasis 471 4.2}
Intracranial hemorrhage 42( 38)
Vertigo 42( 3.8)
Infection of central nervous system 34( 30}
Nonviral 25
Viral 9
Psychiatric disease 32( 29)
Movement disorder 31 28)
Drug or chemical poisoning 22( 2.0)
Tumor of central nervous system 17( 1.5)
Neuromuscular junction disorder 17( 15}
Demyelinating disorder 13( 1.2)
Others 24( 2.2)
Total 1.115(100.0)

Table 5. The comparison of contents of consultants’
papers (7 desriptors)

Descriptor's Content of consultant's paper
No. Good Fair Poor

1 34 50 22

2 4 10 4

3 53 56 24

4 17 52 23

5 56 116 34

© 25 48 28

7 21 34 9

216 366 144

* Numbers indicate the number of consultations in
that category.
* p=0.95 by Kruskal-Wallis one-way ANOVA
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Tabie 4. latrogenic causes in neurologic consultation
cases
Cause Number (%)
Cardiac surgery 27(24.1)
Drug side effect 27(24 1)
Other operations 24(21.7)
Faulty surgical positioning 4
Angiography (including intervention) 8( 7.2)
Other diagnostic procedures 9 84)
CSF tapping 4
Myelography 3
Esophagography 1
Bone marrow biopsy 1
Transfusion 4( 36)
Radiation therapy 3 24)
Intramuscular injection 3( 24)
Dialysis 10 09
Spinal anesthesia 1( 0.9)
Fall 1 0.9
Rapid correction of hyponatremia 1 09)
Total 112(100.0)

The consultation rates according t¢ charged ph-
ysicians were estimated with one another in cases
requested from internal medicing in which 25 char-
ged physicians had been working in the same con-
ditions for this study period, Kruskal-Wallis one-way
ANOVA showed a significant difference of consul-
tation rates among them (p<0.05). Unsuspected
neurologic problems were found by the neurolegic
consultants In only 5% (66 cases) of all cases. Of
these, 54 cases (82%) were judged to warrant ad-
ditional diagnostic study or require specific therapy.
latrogenic neurologic symptoms or signs occurred
in 112 cases (10%) of the patients for whom neuro-
logic consultation was required.

In the iatrogenic group, impaired consciousness
or coma, convulsion or syncope, and somatic pain
were commaon reasons for neurologic consuitation,
Table 4 displays the causes for original consulta-
tions. latrogenic complaints were attributed to sur-
gical precedures in 51 cases (45.7%) and 1o drug
side effects in 27 cases (24%) ot the cases. 17
cases (15.2%) of the cases were caused by inva-
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sive diagnostic precedures (angiography 8 cases,
CSF tapping 4, myelography 4, esophagography
1, bone marrow biopsy 1).

The states of consultants’ recommendations
were as follows: good recommendations (satisfac-
tory in diagnostic and therapeutic procedures) 947
cases (85.9%), fair (lack of one procedure) 122 (11.
1%), and poor (lack of more than one procedure)
33 (3%). The contents of the consultants’ papers
showed no significant differences among the 7 de-
scriptors (p=0.95, Kruskal-Wallis one-way ANOVA,
in Table 5).

DISCUSSION

This study confirms not only that the burden of
neurologic morbidity in general hospital is high, but
also that the incidence of iatrogenic neurclogical
disease is generally underestimated. There are se-
veral reports about psychiatric consultations of ge-
neral hospital in Korea (Jeong WJ et al, 1984, Cho
YC et al, 1984, Kang DY et al, 1988; Koh KB,
1987; Kim YC, 1987; Kim SA et al, 1989), but unfor-
tunately a study of neurologic consultations in ge-
nerai hospitals has not been performed yet in this
country. Actual comparisons with previcus studies
or other centers' in Korea were not possible.

Our rate of consultation is less than that of Moses
(1986) in the Johns Hopkins Hospital and that of
Posner {(1978) in a cancer hospital, but our cases
were not all neurclogic consultations in our hospital.
We suspect that the real rate is similar to theirs.
As expected, the spectrum of neurclogic diagno-
ses in hospital consultation is quite different from
that of either an inpatient neurologic service or out-
patient practice (Horwich MS, 1985). Although it
has been widely predicted that much of neurclogic
practice will move to outpatient clinics and offices,
the need for neurclogic consultations for inpatients
of other services will most probably continue to
grow. This requires that neurologic training continue
to include detailed instruction in general medicine
and surgery. Likewise, medical training must reem-
phasize both the recognition of neurclogic disease
and its proper management.

In 57.9 percent of the cases, the patients were
50 or more years old. This suggests that neurologic

diseases or complications of the underlying disea-
ses occur more often in elder pecple. The neurolo-
gic complication rate of primary underlying disea-
ses was higher in the elder age bracket (age)50
years: 59 4%, age(50 years: 55.4%). The complica-
tion-concurrence ratio was higher in 50-or-more
years age groups (age)s0 — 1.47:1, age{5¢ —*
1.24:1). 1t is likely thal the elder group is more sus-
ceptible to neurclogic complications of undertying
diseases.

internal medicine accounted for more than half
of the consultations, but the services of psychiatry
and thoracic surgery showed the highest rate of
consultation. The high rate of thoracic surgery was
partially attributed to a very high proportion (41.5%)
of iatrogenic cases in that department, which were
mainly due to apen heart surgery. Also, psychiatri-
sts requested many neurologic consultations to
exclude neurologic diseases mimicking psychosis
or manifesting psychiatric symptoms.

Neurologic diagnosis indicates that occlusive
cerebrovascular disease is the most common pro-
blem for neurologic consuttations. Nearly all of
those cases had stroke-prone factors such as hy-
pertension, diabetes mellitus, and heart problems
as underlying diseases. We were impressed that
nonneurologic physicians were somewhat lacking
in attention to the risk factors of cerebrovascular
digeases. It must be stressed that the importance
of preventive medicine is to control nsk faclors,
Likewise, headache and paresthesia are also lea-
ding neurolegic complaints. Patients need pain co-
ntrol. Moregver, in the view of public health, further
efforts and time to elucidate the ornigin of pain and
its mechanism are required.

Impaired consciousness or defirium poses a
special diagnostic and therapeutic problem for all
physicians, but particularty for neurologic consulta-
nts. The incidence of impaired consciousness in
both general patients (11.0%) and those with 1atro-
genic cisease {approaching 15.2%) indicates that
elucidating their mechanism and refining diagnostic
tools is of great importance. The causes are listed
in Table 6 The leading one was a metabolic ence-
phalopathy, in which hypoxic or anoxic cases were
the most common (38.1%). These hypoxic condi-
tions were largely due {o iatrogenic causes, espe-




Table 6. Causes of impaired consciousness

Cause Number (%j)
Metabolic encephalopathy 39(33 6}
Cerebral infarction 21(18.1)
Seizures (or postictal state) 7{ 6.0)
Dementia (senile or Alzheimer) 7 6.0)
Meningoencephaltis 7 6.0)
Metastasis to CNS 50 4.3)
Intracranial hemorrhage 40 3.4)
CNS systemic lupus erythematosus 3 26)
Psychiatnic disease 20 1.7)
Paraneoplastic syndrome 2017
No single cause identified 19(16.4)
Total 116(100.0)

cially cardiac surgery. A thoracic surgean should
realize the necessily of more cautious operative
procedures and preventive measures,

More importantly, bedside neurclogic assess-
ment could not relably distnguish those patients
with impaired consciousness due 10 a primary neu-
rologic disorder from those who had systemic ab-
normalites with secondary metabolic encephalo-
pathy. 1t is clear that the appearance of a new
major neurclogic sign {such as hemiplegia, oculo-
motor palsy, hemianopia) usually indicates the pre-
sence of a new serious intracranial pathology; ho-
wever, new minor neurglogic signs or seizures do
not reliably predict new intracramal pathology. si-
nce they occur equally often in those with and wi-
thout demonstrabie primary ncurologic abnormality
Failure to distinguish primary from secondary en-
cephalopathy precludes the ability both to provide
proper therapy and to determine prognosis. Further
work to improve the dagnostic precision of bed-
side technigues 1s needed.

Drug side effects or intoxication is also a prime
cause (24.0%) of iatrogenic cases. This proportion
is much greater than that (1.0%) of the Johns Hop-
kins Hospital. Although there are differences bet-
ween the two hospitals in defining drug intoxication,
nappropriate drug therapy and drug abuse must
be avcided, and more strict dose adjustment is
important
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The neurologic consultation rate of each char-
ged physician showed significant differences
among one another. This indicates that medical
education and training must underscore both a ge-
neral knowledge of neurclogic disease and its re-
cognition and proper management.

The detection rate (5.9%) of unsuspected neuro-
logic problems in our hospital was lower than that
of Moses (1986, 20%). The manpower of our hospi-
tal, especially the neumber of faculties in the depar-
tment of neurology, is less than one-fourth of gene-
ral hospitals of similar size inthe U.S. The neurology
staff cannot afford enough time to evaluate the
whole neurologic system of patients. Sclving this
problem i1s not promising in the near future. But
we should expend a great effort to overcome this
practical difficulty and find a way out

Systemic cancer with or without chemotherapy
compnsed 17.1 percent of cases, as a underlying
disease. Their neurologic problems were unders-
tood much less. In these patients, neurclogic con-
sultation is especially important for recognition of
occult infection. direct effects of mass lesions, the
occurrence of peripheral neuropathy, other para-
neoplastic syndromes, and, especially, the particu-
lar requirements for managing these conditions
(Posner, 1978).

Brain death is a particularly awkward issue for
both neurologists and other physicians. Consulta-
tion for diagnosis of brain death was only 3 cases.
In Korea, organ donation is not actively performed,
and the concept of bram geath is still strange to
general population. In Moses' study, consultations
for brain death i1s 12 percent of the total cases,
and their details are hsted in Table 7. Their study
demonstrated that referring physicians correctly
identified the presence of brain death in fewer than
half of the cases, nearly always making the error
N the posilive direction—a premature and erro-
neous pronouncement of brain death. This disparity
has rmajor implications for the role of neurologist
as a consultant for declaring brain death. The tense
emotional situation that frequently surrounds a pa-
lient In a coma, especially when it resulted from
a diagnositic or therapeutic misfortune, often ma-
kes pronouncement of brain death a vexed ques-
tion. In the US, the criteria for brain death have
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Table 7. Consultations for brain death (12 percent of
total consultations)

Percent
Diagnosis suspected by referring 71
physician
Diagnosis confirmed by neurclogist 43
Aid sought in judging prognosis 29
of coma
Underlying conditions
Primary neurologic event 57
Cardiac arrest 21
Anesthesia accident 6
Sepsis, hypotension, anoxia 16

or olher systemic process

* This table is cited from Moses's report (1986)

been widely publicized in medical and neurologic
circles; the concept of brain death has become
a law in several states, is widely discussed in gene-
ral publications, and is now understood by many
pecple. We believe that neurclogists have a speci-
fic role in assuring that the criteria are met. When
organ donation is planned, the need for neurologic
consultation is especially important, as a neurolo-
gist can both provide the diagnosis of brain death
and screen for the presence of neurclogic condi-
tions that would preclude donation, e.g., dementia,
infections, and degenerative neurclogic diseases.
The role of neurologists in judging the prognosis
of serious neurologic injury, even when brain death
has not occurred, is also important. Neurologists
should provide specific guidance about probable
eventual neurologic outcome, which can now bg
based on realistic estimates optained from multice-
nter studies of nontraumatic (Levy et al, 1981} and
traumatic (Jennette et al, 1979) coma.

This study has several implications for neurologi-
sts and other physicians. Referring physicians
should strive to ask specific questions to neurolo-
gists (and other specialists), and neurologists must
hone their skills in imparting usable information In
an unambiguous fashion to the primary service.
Surveillance for the presence of iatrogenic neurolo-
gic disease should be improved so that sleps can
be taken to diminish inury from medical interven-

tions. Impaired consciousness is a special problem;
both the mechanisms of this condition and specific
causes need additional study. As absence of neu-
rology specialty or lack of its staff number, neurolo-
gists have not clearly cor nunicated the critena
for brain death to other medical practitioners nor
adeguately supervised their apphcation. Although
these findings were from a single hospital and were
coliected by only a small group of physicians, refa-
tively many cases and a study in the largest tea-
ching hospital In Korea lead us to suggest that
our experience is representative. But, further stu-
dies n other centers and in the coming years 1S
required.
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