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Objective : Due to the implementation of vaccinations and the development of therapeutic agents, the coronavirus disease 2019
(COVID-19) pandemic that started at the end of 2019 has entered a new phase. As a result, neurosurgeons should reconsider the
way they treat their patients. As the COVID-19 situation prolongs, the change in neurosurgical emergency patients according to the
number of confirmed cases is no longer clear. Outpatient treatment by telephone was permitted according to government policy. In
addition, visits to caregivers in the intensive care unit were limited.

Methods : The electronic medical records of patients who had been treated over the phone for a month (during April 2020, while
the hospital was closing) were reviewed. Meanwhile, according to the limited visits to the intensive care unit, a video meeting was
held with the caregivers. After the video meeting, satisfaction was evaluated using a questionnaire.

Results : During April 2020, 1021 patients received non-face-to-face care over the telephone. Among the patients, no critical
medical problem occurred due to non-face-to-face care. From July 2021 to December 2021, 321 patients were admitted to the
neurosurgical intensive care unit and 107 patients (33.3%) including their caregivers agreed to video visits. Twice a week, advance
notice was given that access would be made through a mobile device and the nurse explained to caregivers how to use the mobile
device. The time for the video meeting was approximately 20 minutes per patient. Based on the questionnaire, 81 respondents
(75.7%) answered that they agreed, and 26 respondents (24.3%) answered that they strongly agreed that was easy to communicate
through video meetings. Fifty-two (48.6%) agreed and 55 (51.4%) strongly agreed that they were easy to understand the doctor’s
explanation. For overall satisfaction with this video meeting, three respondents (2.8%) gave 4/5 points and 95 respondents (88.8%)
gave 5/5 points, and nine (8.4%) gave 3/5 points. Their reason was that there was not enough time.

Conclusion : In situations where patient visits are limited, video meetings through a mobile device can provide sufficient
satisfaction to caregivers. Telemedicine will likely become common in the near future. Health care professionals should prepare and
respond to these needs and changes. Therefore, establishing a system with institutional support is necessary.
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INTRODUCTION

Due to the implementation of vaccinations and the develop-
ment of therapeutic agents, the coronavirus disease 2019 (CO-
VID-19) pandemic that started at the end of 2019 has entered
a new phase. However, new variants are continuously emerg-
ing; thus, this virus will likely remain a public concern.

In a previous study, the authors confirmed the number of
neurosurgical emergency patients decreased due to COV-
ID-19"?. In the present study, what type of changes occurred
during the ongoing pandemic and how to proceed in the fu-
ture were investigated.

Due to the increased number of COVID-19 patients in hos-
pitals, remote treatment was subsequently implemented using
the phone. Based on the data to date, the effectiveness and risk
of non-face-to-face care were examined in the present study.
In addition, according to government policy, visits to the in-
tensive care unit (ICU) became difficult, patients and their
caregivers could not see each other, and the process for ob-
taining information from medical staff became longer. There-
fore, in the present study, video patient meetings were con-
ducted using a mobile device (tablet). The satisfaction of
patients and caregivers using this approach was evaluated and
their experiences were shared.

This study was divided into three main sessions. The first is
the changing trend of neurosurgical emergency patients in the
COVID-19 situation, which was conducted as a follow-up
study of the previous study. Second, we summarized the re-
sults of non-face-to-face management in the neurosurgical
outpatient department, during the COVID-19 situation.
Third, a video patient meeting was held for patients in the
neurosurgical ICU in a situation where it was not possible to
visit the hospital due to the worsening of COVID-19.

MATERIALS AND METHODS

COVID-19 outbreak and changes in neurosurgical
emergency patients

The Institutional Review Board (IRB) waived the informed
consents for this retrospective study. As a follow-up to the
previous study'”, changes of trends in neurosurgical emergen-
cy patients were analyzed as the COVID-19 pandemic contin-

ued. The overall trend was analyzed from January 2021 to De-
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cember 2021. Similar to the previous study, confirmed
COVID-19 patients in the northern Gyeonggi Province (Ui-
jeongbu, Guri, Pocheon, Namyangju, Dongducheon, Yangju,
and Yeoncheon) were identified using data released by the
government. In addition, the proportion of the population
who received a second dose of COVID-19 vaccination in the
region was determined based on the number reported daily
on the website (www.gg.go.kr/).

During this period, patients who visited the emergency de-
partment with head trauma or stroke were identified. Data of
all patients initially diagnosed with codes SO0—-S09 (injuries to
the head) or 160-168 (cerebrovascular diseases, excluding se-
quelae of cerebrovascular disease) based on the International
Classification of Disease-10 were extracted from electronic
medical records. In the head trauma cases, a Glasgow coma
scale (GCS) score <9 and neurotrauma-related surgery (re-
gardless of GCS score) were defined as major trauma cases. In
stroke cases, a National Institutes of Health Stroke Scale score
210 and requirement for endovascular intervention and surgi-
cal treatment were considered major stroke cases. In the trau-
ma and stroke cases, patients that did not survive after treat-
ment as well as those who needed but refused surgical
treatment were also included as major cases. In addition, pa-
tients who died during hospitalization were identified and de-
fined as mortality cases.

Trauma patients were classified into patients involved and
not involved in traffic accidents which included cars, motor-
cycles, and personal mobility vehicles as well as drivers, pas-
sengers, and pedestrians. Stroke patients were classified into
ischemic stroke and hemorrhagic stroke groups based on the

disease code.

Non-face-to-face outpatient care services for
neurosurgical patients

Formal consent was not required for this study and the IRB
waived the need for informed consent. The authors’ institute
was temporarily closed due to COVID-19. In the meantime,
faculty conducted non-face-to-face care services over the
phone for follow-up patients. Unlike other previous studies,
forced non-face-to-face consultation was performed due to a
hospital closure, thus, selection bias was excluded. All patients
who received non-face-to-face care service were enrolled in
the study. Before treatment, the nurse explained the method

and limitations of non-face-to-face treatment to the patient or



guardian and any measures to be taken if unexpected situa-
tions occur later. After in-hospital treatment resumed, face-
to-face consultation was performed, and the medical records
were reviewed. The types of prescriptions and side effects (e.g.,
delayed treatment, or detection of deterioration) due to non-

face-to-face treatment were recorded.

A video patient meeting in the neurosurgical
ICU

The IRB reviewed and approved the study protocol. Written
informed consent was obtained from all study participants
(patients and/or caregivers). The participants and any identifi-
able individuals consented to the publication of his/her image.

Due to COVID-19, visits to patients in the ICU were re-
stricted according to government policy. Consequently, pa-
tients and their caregivers could not visit in person for an ex-
tended period; therefore, measures were taken to ensure
patients and their caregivers could meet using a mobile device
(tablet).

When first admitted to the ICU, patients and their caregiv-
ers were asked whether or not they wanted to participate in
this video meeting in advance and informed consent was ob-
tained. Patients who consented to a video meeting were pro-
spectively enrolled in this study. Twice a week at 1 PM, ad-
vance notice was given that access would be made through a

mobile device and the nurse in charge explained to caregivers
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outside the hospital how to use the mobile device. On the oth-
er days of the week, the patient’s condition was updated daily
via text message. At the appointed time for the video meeting,
the doctor in charge of the ICU explained the patient’s current
condition and treatment status as well as presented any com-
puted tomography (CT) or magnetic resonance imaging
(MRI) images to the guardian via the mobile device (Fig. 1). If
the patient was conscious, he/she would be able to chat with
their family using the screen of the mobile device. The time
allowed for the video meeting was approximately 20 minutes
per patient. After the video meeting, satisfaction was evaluat-
ed using a questionnaire administered by a research team in-
dependent of this study. The available responses were reported
on a Likert scale ranging from “strongly disagree” to “strongly

»
agree.

RESULTS

COVID-19 outbreak and changes in neurosurgical
emergency patients

The number of COVID-19 confirmed cases remained be-
low 500 per week in the northern Gyeonggi Province, but af-
ter a surge in October, it gradually increased, exploding to
2000 per week due to the occurrence of the Omicron variant

in December. Vaccination completed cases gradually in-

Fig. 1. Demonstration of a video patient meeting in the neurosurgical intensive care unit (ICU) A : Patient and caregiver talking to each other through
the screen. B: Explaining the patient’s condition to the caregiver.
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creased with the 2nd vaccination that started in May, but the
increase in vaccination did not have effective enough to re-
duce the number of confirmed cases. A median of 104 trauma
patients visited the emergency room per week. The median of
major trauma cases was 3.4% and the median mortality rate
was 1.6%. Among the patients, the number of traffic accident-
related cases was 615, accounting for 16.8% of all trauma pa-
tients. In a previous study, the number of trauma patients re-
portedly decreased as the number of COVID-19 cases
increased; however, that pattern was not observed in the pres-
ent study. Although the number of confirmed cases surged
due to the spread of the Omicron variant at the end of 2021,
the number of trauma patients did not significantly decrease.
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At the end of 2021, as the social distancing policy was lifted,
an increase in major trauma cases was observed. A higher
mortality rate has been observed with the increased number
of confirmed cases. It could not be confirmed that this result
was due to a lack of medical resources, after medical resources
were focused on management of COVID-19 patients. (Fig. 2
and Table 1).

A median of 73 stroke patients visited the emergency room
per week. The median of major stroke cases was 11.1% and the
median mortality rate was 4.3%. The number of hemorrhagic
stroke cases was 183, accounting for 19.8% of all stroke pa-
tients. Similar to the trauma cases mentioned above, a signifi-

cant pattern associated with an increased number of COV-

100.0
= 80.0
60.0
40.0
20.0
= 00

B — Major (%) —— Mortality (%)

[ T T L \
51 52 5-3 54 55 6-1 62 6-3 64 71 72 73 7-4 81 82 83 84 91 92 9-3 9-4 10-1 10-2 10-3 10-4 10-5 11-1 11-2 11-3 11-4 12-1 12-2 12-3 12-4 12-5

WTA [CINon-TA

EN
S
I

\ L T T \
51 52 53 54 55 61 6-2 6-3 6-4 71 72 7-3 74 81 82 8-3 84 91 9-2 9-3 9-4 10-1 10-2 10-3 10-4 10-5 11-1 11-2 11-3 11-4 12-1 12-2 12-3 12-4 12-5

80 [~

60 |-

20 ‘
0= rerr -+ttt r- -ttt rr - T T T 1 T 1

@ 51 52 5-3 5-4 55 6-1 62 6-3 64 71 72 73 7-4 8-1 82 83 84 91 92 9-3 9-4 10-1 10-2 10-3 10-4 10-5 11-1 11-2 11-3 11-4 12-1 12-2 12-3 12-4 12-5

Fig. 2. Association between coronavirus disease 2019 (COVID-19) outbreak and head trauma patients in 2021. A : Weekly number of COVID-19 patients
(blue bar) and proportion of the population who received a second dose of COVID-19 vaccination (red line) in northern Gyeonggi Province. B : Weekly
number of head trauma patients in 2021. C : Proportion of major trauma and mortality cases in head trauma patients. D : Comparison of head trauma
incidence in patients involved in traffic-related accidents (blue bar) and non-traffic-related accidents (red bar). TA : traffic accidents.
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Table 1. Demographics of trauma injury patients and stroke patients
during the COVID-19 pandemic (January 2021 to December 2021)

Trauma case Stroke case
Total number of patients 3670 928
Age (years) 28 (1-99) 73 (26-98)
Sex, male 2429 (66.2) 11 (55.1)
Major cases 33(34) 123 (11.1)
Mortality cases 59(1.6) 54 (4.3)
Traffic accident cases 615 (16.8)
Non-traffic accident cases 3055 (83.2)
Ischemic stroke cases 745 (80.2)
Hemorrhagic stroke cases 183(19.8)

Values are presented as median (range) or number (%). COVID-19
coronavirus disease 2019
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ID-19 cases was not observed. In addition, the proportion of
major stroke cases and mortality cases increased with the
surge of the Omicron variant at the end of the year (Fig. 3 and
Table 1).

Non-face-to-face outpatient care services for
neurosurgical patients

During April 2020, 1021 patients received non-face-to-face
care service over the telephone. Five hundred ninety-nine pa-
tients were male, and 422 patients were female. The median
age was 52 years old (range, 13 to 97). Seven hundred nine pa-
tients were interviewed by the patients themselves, but the

other 312 patients were interviewed by their caregivers. The
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Fig. 3. Association between coronavirus disease 2019 (COVID-19) outbreak and stroke patients in 2021. A : Weekly number of COVID-19 patients (blue
bar) and proportion of the population who received a second dose of COVID-19 vaccination (red line) in northern Gyeonggi Province. B : Weekly number
of stroke patients in 2021. C : Proportion of major stroke and mortality cases in stroke patients. D : Comparison of hemorrhagic stroke (blue bar) and

ischemic stroke (red bar) in stroke patients.
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causes were cognitive impairment, consciousness disorder,
and being a minor. Five hundred seventy-four were vascular
patients (ischemic or hemorrhagic), 70 were trauma patients,
51 patients were brain tumor patients, 245 patients had spine
disorders, 59 patients had functional diseases, and 22 patients
had miscellaneous problems. Because the patients could not
meet in person, information was provided only through con-
versations over the phone with patients or caregivers and the
patient’s condition was determined. If there were no specific
problems, the previously prescribed medication was repeated.

After reviewing the medical records, critical medical prob-
lems did not occur during non-face-to-face consultations,
such as delayed treatment, or detection of deterioration. How-
ever, due to the hospital closure, CT, MR), and digital subtrac-
tion angiography tests were delayed for eight patients. In spite
of this, critical problems, such as tumor progression or recur-
rence, did not occur as a result of the delay in the examina-
tion. In addition, coil embolization for unruptured aneurysms
was planned but delayed for six patients; however, additional
problems such as hemorrhage due to early rupture did not oc-
cur due to the delay. Due to the hospital closure caused, we
had no choice but to provide non-face-to-face treatment, even
though accordingly delays in certain procedures, the patients
did not experience any additional problems. Elderly patients
(over 60 years old) were compared with the other patients, but
there were very few cases where problems occurred, so statisti-

cally significant results were not shown.

A video patient meeting in the neurosurgical
ICU

From July 2021 to December 2021, 321 patients were admit-
ted to the neurosurgical ICU and 107 patients (33.3%) includ-

ing their caregivers agreed to video visits. Twenty-one patients
(6.5%) who refused video meetings and requested only text
messages were excluded from this study. Other patients did
not consent to the study or had no related guardians who can
obtain consent. During the video meeting, the doctor ex-
plained the patient’s current condition, and future treatment
directions, and recently performed images such as CT and
MRI to the guardian. Afterward, showing the patient’s cur-
rent state (whether conscious or not), it provided emotional
stability to the caregiver, and in the case of a conscious patient,
an opportunity to have a private conversation with the care-
giver for the rest of the meeting time. A questionnaire was
conducted with the caregivers of enrolled patients. Based on
the questionnaire, 1. Was it easy to communicate with the
doctor and/or patient through the video meeting? To this
question, 81 respondents (75.7%) answered that they agreed,
and 26 respondents (24.3%) answered that they strongly
agreed. This might have been due to the nurse explaining
enough before the meeting. 2. Did you understand the patient’s
condition, treatment process, and precautions after the video
meeting with the doctor? To the question, 52 (48.6%) agreed
and 55 (51.4%) strongly agreed. For overall satisfaction with
this video meeting, three respondents (2.8%) gave 4/5 points
and 95 respondents (88.8%) gave 5/5 points, but nine (8.4%)
gave 3/5 points. Their reason was that there was not enough
time (Fig. 4).

DISCUSSION

In a previous study'”, the number of neurosurgery emer-

gency patients significantly decreased due to the COVID-19

[l Strongly disagree [ Disagree [[]Neutral [Z]Agree []Strongly agree

1. Was it easy to communicate with the doctor and/or patients through the video meeting?

2. Did you understand the patient's condition, treatment process, and precautions after
the video meeting with the doctor?

3. Rate your satisfaction with your video meeting experience.

Fig. 4. The questionnaire and its results.
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pandemic. As a consequence of social distancing, the number
of trauma patients declined, particularly the number of non-
traffic accident patients. Because the COVID-19 pandemic
has been prolonged, the government policy assures a way to
maintain daily life by switching to “Living with COVID-19”
instead of continuing social distancing. Previously, physicians
and patients were limited in using telemedicine due to several
reasons such as the lack of need, limited reimbursements, and
concerns regarding reliability. However, the situation has cur-
rently changed and the use of telemedicine has become a ne-
cessity"”.

Telemedicine has been defined as the use of medical infor-
mation that is exchanged from one site to another through
electronic communication to improve a patient’s health',
This is a concept that includes a simple phone call or video
call using a tablet, as in the present study. The efficacy of tele-
medicine has been investigated in several previous studies. In
medical conditions such as hypertension, diabetes, and in-
flammatory bowel disease, the utility of telemedicine has been

3,6,17 [
/). Telemedicine was re-

investigated in numerous studies
portedly safer and reduced outpatient visits and hospitaliza-
tions compared with standard care. In addition, various mo-
bile telemedicine devices have been developed in the medical
field that can replace or support the doctor’s in-person physi-
cal examination"*'**”, Furthermore, several tele-rehabilitation
devices are currently being developed for stroke patients™".
However, because neurological deficit may cause various
symptoms, more research is needed to apply telemedicine de-
vices in the field of neurosurgery. Although difficult, these at-
tempts are still being made in the field of neurosurgery”"*"*.
Telemedicine has the advantage of 1) removing geographic
and socioeconomic barriers to patient care and saves time and
cost from coming to the hospital. In addition, if telemedicine
becomes common, access to medical care will become more
convenient and patients in remote areas can see a doctor more
easily. Similarly, people with financial difficulties can receive
treatment. Telemedicine is also considered effective for minor
issues (e.g., simple headache, low back pain) or chronic disease
management for which the same medication is always pre-
scribed. In addition, telemedicine can prevent exposure to
other infectious conditions such as COVID-19 when traveling
to a hospital. Providing a video meeting for ICU patients can
useful in cases where physically seeing the patient is difficult,

even if not a COVID-19 case. For a conscious patient, main-
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taining a relationship with a caregiver provides the patient
emotional stability and can be a motivation to recover. Even
in the case of an unconscious patient, telemedicine can help
maintain a good doctor-patient relationship by letting the
caregiver know the patient is continuously being cared for and
treated.

However, telemedicine has several disadvantages. Most im-
portantly, 1) the potential for leakage of personal information.
If a security system is not in existence, personal information
could be hacked and misused. Furthermore, 2) sufficient evi-
dence has not yet been established. In addition, performing a
physical examination directly is not possible and 3) the risk of
misdiagnosis remains because of the limitations on testing.

Obstacles need to be overcome to establish telemedicine as
common practice. Based on the medical evidence mentioned
above, 1) appropriate indications should be defined. 2) Select-
ing a suitable platform is also required. A system should be
built to ensure some basic and fundamental information can
be provided through a standardized platform. In addition,
through 3) amendment of the insurance system, unnecessary
expenses should be reduced and institutional support provid-
ed for proper profit creation. Furthermore, all these consider-
ations and implementations should be accepted through
4) social consensus (Table 2).

Social distancing cannot be maintained forever and restric-
tions cannot be lifted. Video patient meetings using a mobile
device were introduced in response to the COVID-19 pan-
demic. Although generalization is difficult due to the limited
amount of data, the results of the study provide an opportuni-
ty to understand the potential benefits of telemedicine.

Although whether the COVID-19 pandemic will end is un-

known, the possibility exists that face-to-face visits may not

Table 2. Considerations for telemedicine

Advantages Saves time and cost for transport
Improved access to medical care
Convenience of minor issues or chronic disease
management
Obstacles Personal information leakage

Lack of evidence
Potential for misdiagnosis

Requirements Define appropriate indications
Selecting the suitable platform
Amendment of insurance system

Social consensus
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proceed due to factors such as the environment, medical staff,
and caregivers. Therefore, efforts such as insurance support
are needed to resolve these problems. During video patient
meetings, several problems were encountered. First, the tablet
had to be prepared and then the appropriate platform selected.
The doctor, guardian, and patient all needed to keep appoint-
ments and start on time. Another issue was the sound of the
ICU monitoring devices from other patient beds nearby. The
use of the video for many patients was complicated due to
these difficulties. Despite these efforts, however, the hospital
cannot obtain economic benefits from these efforts because
the appropriate insurance support has not yet been deter-
mined. The government temporarily permitted non-face-to-
face treatment for this COVID-19 situation, and provided a
guideline accordingly, but this is only a temporary measure.
Recently, some research groups have attempted to present
guidelines for telemedicine*”"”. However, no detailed guide-
line or tool for quantitative analysis of telemedicine has yet
been presented. In these guidelines, the importance of objec-
tive evaluation was pointed out. In the field of pediatrics, four
measurement domains 1) health outcomes; 2) health delivery
(quality and cost); 3) experience, and 4) program implementa-
tion and key performance indicators, were suggested to evalu-
ate the telemedicine™”. It is necessary to establish a guideline
for appropriate telemedicine for neurosurgery patients by
benchmarking the previously published guidelines.

CONCLUSION

The COVID-19 pandemic is expected to continue for some
time; however, physicians cannot stop treating patients. Atten-
tion needs to be given to patients and their caregivers through
non-face-to-face care services and patient experiences man-
aged. Furthermore, telemedicine will likely become common
in the near future. Health care professionals should prepare
and respond to these needs and changes. Therefore, establish-

ing a system with institutional support is necessary.
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