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The outcome of early versus late tracheostomy in
neurosurgery patients: A preliminary study of open RCT

Jittipong Nopuan, m.p."™
Tanat Vaniyapong m.D.”

*Neurosurgery Unit, Department of Surgery, Uttaradit Hospital
”Neurosurge/y Division, Department of Surgery, Chiang Mai University

Abstract

Background: Tracheostomy is a commonly performed procedure and necessary in patients predicted to
use long-term mechanical ventilation. Many neurosurgery patients need prolonged mechanical ventilation but
there is controversial evidence to guide clinicians regarding the optimal time of the procedure.

Objective: The primary objective was to compare length of ICU stay, mechanical ventilation support
duration, ventilator-associated pneumonia, and mortality rate between early tracheotomy (Within 7 days after
intubation) and late tracheostomy (more than 7 days after intubation). Whereas, secondary objective was to
identify tracheostomy related complications

Patients and Methods: A randomized controlled trial conducted between June 2014 and September
2015 in Maharaj Nakhon Chiang Mai hospital. After informed consent, fifty-six eligible neurosurgery patients,
whom intubated more than 72 hours and assessed for tracheostomy by clinical physicians were randomized into
early and late tracheotomy group, 28 patients in each group. Primary outcomes, length of ICU stay, mechanical
ventilation support duration, ventilator-associated pneumonia and mortality rate, and related complications
were measured. The analysis was by intention-to-treat.

Results: In the early group, 28 patients, tracheostomy was performed after seven days in 6 patients
(21 .4%). Average age and tracheostomy day after intubation were 54.9 + 20.9 years and 5.9 £ 2.0 days
respectively. In the late tracheostomy group, 28 patients, average age and tracheostomy day after intubation
were 63.2 £ 12.9 years and 14 + 3.9 days respectively. Baseline characteristic was not significantly different
between the groups. The average length of ICU stay in early and late tracheostomy groups were 14 and 21
days. The hazard ratio was 0.455 (p—value = 0.007), which showed that ICU discharge rate in early group
was significantly 2.2 times earlier than in late tracheostomy group. Accordingly, mechanical ventilation sup-
port duration in early and late tracheostomy groups were 9 and 18 days. The hazard ratio was 0.22 (p—value
< 0.001 ) which showed that the mechanical ventilator wean-off rate in early group was significantly 4.55
times faster than in late tracheostomy group. Ventilator-associated pneumonia were identified in 15 patients,
6 (21.4%) and 9 (32.1%) patients in early and late group (p-value = 0.55). The mortality rate in early and
late group were 10.7% and 17.8%, respectively (p—value =0.71 ) There was no tracheostomy complication
that occurred during the study.

Conclusion: In neurosurgery patients, early tracheostomy decreases length of ICU stay and mechanical
ventilator support duration significantly but no statistical difference in ventilator-associated pneumonia and
mortality rate.

Keywords: early tracheostomy, late tracheostomy, neurosurgery patient, ventilator-associated pneumonia
- J

Corresponding author: W.3ARWI¥ L4WI% email: game_kung@hotmail.com
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Introduction tomy over endotracheal intubation include decreasing
Tracheostomy is a commonly performed procedure the air dead space thus decrease respiratory effort,
and necessary in patients predicted to use long-term decrease prolong endotracheal intubation associated

mechanical ventilation. The advantages of a tracheos- complication such as tracheal stenosis, easier care
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by health care providers and facilitation for active am-
bulation. Many neurosurgery patients need prolonged
mechanical ventilation; however, the optimal timing of
tracheostomy remains controversial and needs more
scientific evidences.

Many previous studies show the benefits of early
tracheostomy. Rizk et al., a retrospective cohort study,
collected 3,104 severe head injury patients revealed
less hospitalization and resulted in better overall clini-
cal outcome in the patients performed tracheostomy
in day 1-7 after admission'. One retrospective review
found that the length of ICU stay and hospitalization had
decreased significantly in early tracheostomy patients
(within 7 days after intubation)z. Another retrospective
study in spinal cord injury patients suggested that early
tracheostomy (within 10 days) can reduce length of ICU
stay, and mechanical ventilator support duration®. One
meta-analysis study in critical care patients found that
early tracheostomy can reduce mechanical ventilator
support duration and length of critical care unit stay
but no significant difference in pneumonia and mortality
rate”.

However, many studies report different results.
Two randomized control trials reported that pneumonia
and mortality rate were not statistically different be-
tween early and late tracheostomy group®®. The mul-
ticenter randomized controlled trial in critical surgical
patients, in the same way, reported that there was no
difference in pneumonia and mortality rate, ICU and
mechanical ventilator support duration’. Another ran-
domized controlled trial in cardiovascular and general
critical patients also reported that early tracheostomy
(within 4 days after intubation) did not reduce mortality
rate compared to other groupss.

The benefits of early tracheostomy are still con-

troversial, especially in neurosurgery patients. Many
studies reported the advantages of early tracheostomy.
One randomized controlled trial in severe head injury
group found that early tracheostomy (before 5 days)
had reductions in ventilator duration and length of ICU
stay but not in pneumonia and mortality rate®. However,
some retrospective studies reported different results of
early tracheostomy advantages over late tracheostomy
groups'®'?. Previous reports emphasize the necessity
of more randomized controlled trials in neurosurgery
patients in the benefit of early tracheostomy.
According to the guideline in management of se-
vere head injury, 4th edition (2016), early tracheos-
tomy is recommended to reduced mechanical ventilator
days. However, it does not alter mortality of the rate of
nosocomial pneumonia (level IIA recommendation)'®.
Nevertheless, the standard guideline for tracheostomy
in neurosurgery patients in Thailand does not sufficiently
describe. The primary objective was to compare length
of ICU stay, mechanical ventilation support duration,
ventilator-associated pneumonia, and mortality rate
between early tracheotomy (within 7 days after in-
tubation) and late tracheostomy (more than 7 days
after intubation). Whereas, secondary objective was to

identify tracheostomy related complications

Patients and Methods

Research type:

Open randomized controlled trial

Ethical approval registry number: SUR-2556-
02054 from the institution
Population:

All neurosurgery patients admitted in the neuro-
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surgery department, consist of general ward, neurosur-
gery ICU/Sub-ICU and Trauma unit, of Maharaj Nakhon
Chiang Mai Hospital, whom intubated and eligible for
tracheostomy assessed by clinical physician, from June

2014 to September 2015, with following criteria

Inclusion criteria:

- Age more than 18 years old.

- Glasgow coma score < 8

- Assessed for intubation at least 72 hours due
to neurosurgical or respiratory problems and expected

to use long-term mechanical ventilation.

Exclusion criteria:

- Life-saving emergency tracheostomy

- Brain death patient

- Tracheostomy contraindication i.e. coagulopathy,
high-risk comorbidity

- Patients with a history of tracheostomy

- Not informed consent

Methodology:

All neurosurgery patients who met the criteria,
informed consent by patients or authorized people,
eligible for tracheostomy assessed by clinical physi-
cian, will be allocated by “box of four” randomization
into 2 groups, early tracheostomy (within 7 days after
intubation) and late tracheostomy (more than 7 days
after intubation)) group (Diagram 1). Demographic data

(age, sex, comorbidity, admission and discharge date),

69 patients assessed for eligibility

III>

13 Excluded by exclusion criteria

56 patients approached for participation and consented

28 Randomized to Early Tracheostomy
group (<7 days)

28 Randomized to Late Tracheostomy
group (>After 7 days)

Randomization

v

v

Collecting data: length of ICU stay, duration of mechanical ventilator, incidence of

ventilator-associated pneumonia, 1-month mortality rate

v

v

28 Included in the primary analysis

28 Included in the primary analysis

Diagram 1 Study diagram of randomized controlled trial
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baseline characteristics (initial and discharge Glasgow
coma score, diagnosis, operation), primary outcomes
(Iength of ICU stay, mechanical ventilation support du-
ration, ventilator-associated pneumonia and mortality
rate) and tracheostomy related complications, were
collected by neurosurgery residents (corresponding
author) with supervision of senior neurosurgery staff
in our institution. The analysis was by intention-to-
treat method. The diagnosis of ventilator-associated
pneumonia was investigated using CDC criteria'*. A
tracheostomy was performed by general surgery and
neurosurgery residents using “Standard open tech-
nigue”. However, tracheostomy might not necessary in
high-risk mortality patients or the patients expected
to be easily liberated from mechanical ventilation and
have a good neurological recovery in observation period.
Statistical analysis: We used the student t-test to
compare basic data of each group. Chi-square test
was used for categorical variables. Student t-test
for continuous data with normal distribution was also
an analytic tool. Mann-Whitney U test was used for
continuous data. Qutcomes were analyzed by Fisher’s
exact test and Cox proportional hazard model. SPSS
version. was used for statistical analysis. A p-value
less than 0.05 was considered statistically signi-

ficant.

Results

Fifty-six neurosurgery patients were informed
consent, collected data and randomized into early and
late tracheostomy group (28 patients in each group).
Demographic data and baseline characteristics were
compared between groups (Table 1). There was no
statistical difference between groups concerning de-

mographic data and baseline characteristics.

In the early tracheostomy group, 28 out of 56
patients, tracheostomy was performed after 7 days in
6 patients (21.4%) despite meeting study criteria at
randomization because of unavailable operating room.
The duration of tracheostomy in these 6 patients was
8 to 10 days after endotracheal intubation. So, this
group was adjusted to be “intentional early tracheos-
tomy” group. Average age and tracheostomy days after
intubation were 54.9 £ 20.9 years and 5.9 £ 2.0 days,
respectively. In late tracheostomy group, 28 patients,
average age and tracheostomy day after intubation were
63.2 £ 12.9 years and 14 = 3.9 days, respectively.
Average length of ICU stay in early and late tracheos-
tomy group were 14 and 21 days, respectively. Hazard
ratio was 0.455 (p-value 0.007), showed that ICU
discharge rate in early group was 2.20 times earlier
than in late tracheostomy group, significantly (Figure
1).

Mechanical ventilation support duration in early
and late tracheostomy group were averagely 9 and
18 days. Hazard ratio was 0.22 (p-value < 0.001),
showed that the mechanical ventilator wean-off rate
in early group was 4.55 times faster than in late
tracheostomy group, significantly (Figure 2). Six pa-
tients in early group and 5 patients in late group were
re-intubated. Thus, they needed mechanical ventila-
tion support and were readmitted to ICU. Moreover,
ventilator-associated pneumonia was identified in 15
patients, 6 (21.4%) and 9 (32.1%) patients in early
and late group (p-value = 0.55) (Table 2). In both
groups, the most common sputum culture was Klebsi-
ella pneumoniae. In early group, one patient diagnosed
with ventilator-associated pneumonia was dead and 3
patients were dead in late group. Three patients were

dead in early group and 5 patients were dead in late
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Table 1 Demographic data and baseline characteristics of the study population, p-value less than 0.05 was considered statistically

significant.
Baseline characteristics Early Tracheostomy Late tracheostomy p-value
(n=28) (n=28)

Age (year), (mean % SD) 54.9+20.9 63.2+12.9 0.08
Sex (male) (%) 24 (85.7%) 18 (64.3%) 0.12
Initial Glasgow Coma Scale Score (median) 6 7 0.21
Re-intubation (n, %) 6 (21.4) 5(17.9) 1.00
Tracheostomy days after intubation (mean + SD) 5.9 2.0 14.0 £ 3.9 NS*
Diagnosis (n,%)
Traumatic brain injury 18 (64.3) 12 (42.9)

Epidural hemorrhage 3 2

Subdural hemorrhage 9 7

Subarachnoid hemorrhage 0 2

ICH and contusion 4 1

Diffuse axonal injury 1 0
Primary Tumor 2(7.1) 5(17.8) 017

GBM 1 2

Primary CNS lymphoma 0 2

Pituitary adenoma 0 1

PNET 1 0
Vascular disease 10 (35.7) 12 (42.8)

Spontaneous ICH 7 6

Aneurysm 2 6

Cavernoma 1 0
Operation (n,%)

Craniotomy/Craniectomy 13 (46.4) 17 (60.7)

Aneurysm clipping/coiling 2(7.1) 4 (14.2)

Ventriculostomy/shunting 11 (39.2) 17 (60.7) 0.33

None 6 (21.4) 2(7.1)

Others (i.e. biopsy, cranioplasty) 0 (0.0) 2(7.1)
Comorbidity (n,%)

DM 0 (0.0) 4 (14.3)

Hypertension 6 (21.4) 7 (28.6)

Dyslipidemia 3(10.7) 2 (7.1) NS*

Cerebrovascular disease 0 (0.0) 2 (7.1)

Cardiovascular disease 1(3.6) 2 (7.1)

NS" was statistically insignificant.
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Kaplan-Meier survival estimates
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Figure 1 Length of ICU stay compared between early and
late tracheostomy group. X is analysis time, Y is
the proportion of patients admitted in ICU. The
mean of early group was 14 days and late group
was 21 days, Hazard ratio = 0.45, p-value =
0.007
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Figure 2 Ventilator days compared between early and late
tracheostomy group. X is analysis time, Y is the
proportion of patients using ventilator. The mean
of early group = 9 days and late group = 18 days,
hazard ratio = 0.22, p-value < 0.001.

group. Mortality rate in early and late group were 10.7 %
and 17.8%, respectively (p-value = 0.71) (Table 3).
Pneumonia with septic shock is the major mortality
cause of 1 patient in each group (33% in early group
vs. 20% in late group). The mode of 30-day Glasgow
outcome scale assessment is 2 in both groups (Table
3). Perfectly, there were no tracheostomy complica-

tions that occurred during the study.

Table 2 Ventilator-associated pneumonia in early and

late tracheostomy group

Group Total Early Late
tracheostomy | tracheostomy

p-value

Pneumonia |15 (26.79)| 6 (21.43) | 9 (32.14)

n (%)

No
pneumonia (41 (73.21)| 22 (78.57) | 19 (67.86) | 0.54
n (%)

Total 56 (100) | 28 (100) | 28 (100)

n (%)

Table 3 Mortality rate in early and late tracheostomy group.

There are no statistic significant.

Group Total Early Late p-value

tracheostomy | tracheostomy

Death | 8 (14.29%) | 3 (10.71%) | 5 (17.86%) | 0.70
n (%)

VMortaIity cause was pneumonia with septic shock in 1 patient. Others cause
were primary disease progression.

WMortaIity cause was pneumonia with septic shock in 1 patient. Others cause
were primary disease progression and hypovolemic shock from GI hemorrhage.

Discussion

Many neurosurgery patients need prolonged
mechanical ventilation if they have recovered from
unstable conditions and assessed to require long-term
mechanical ventilation. However, there is controversial
evidence to guide clinicians regarding the optimal time
of the procedure.

Various clinical trials investigated the optimal tim-
ing of tracheostomy. Although, several studies showed
advantages of early tracheostomy' *, the various group
of patients is the limitations of the study interpretation.
There are some specific groups of neurosurgery patient
literatures. One randomized controlled trial in severe
head injury group found that early tracheostomy (be—

fore 5 days) had reductions in ventilator duration and
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length of ICU stay but not in pneumonia and mortality
rate®. However, this trial compared early tracheos-
tomy group with prolonged endotracheal intubation.
Some retrospective studies reported various results
of early tracheostomy advantages over late tracheos-

tomy groups'®"?

, and no clear consensus regarding
the definition of early tracheostomy. In presents study,
early tracheostomy was defined within 3-10 day after

mechanical ventilation’"®

. Because of many reasons
that made the early tracheostomy group in our study
was all cases were operated within 7 days after en-
dotracheal intubation even 6 patients (21.4%) were
intended to do an intervention within the 7 days despite
meeting study criteria at randomization study but the
exact duration was 8-10 days after intubation. But the
mean tracheostomy days after intubation was 5.9 + 2.0
that seems to be within acceptable range of intended
duration (within 7 days after intubation)®* '°.

In our study, early tracheostomy did not provide
beneficial effect in the mortality rate. Consistently,
literature review showed the result in the same direc-
tion. A recent large multicenter randomized controlled
trial in critical care unit demonstrated that the 30-day
mortality rate in both group was not statistically dif-
ferent®. Besides, one meta-analysis study showed no
significant difference in the mortality rate between early
and late tracheostomy groups“. However, a retrospec-
tive study showed a lower mortality rate in early group,
insignificantly>'""?.

In the present study, there was no benefit in
ventilator-associated pneumonia reduction in early tra-
cheostomy group. Moreover, the result showed insigni-
ficantly less pneumonia incidence in early tracheostomy

group. Several studies demonstrated accordant result.

Two large retrospective studies showed no beneficial

effect in pneumonia reduction in early tracheostomy
group®® as well as two randomized controlled trial
reports that studied in critical care unit patientsS’G. On
the contrary, two small retrospective trials, studied in
neurosurgery and severe head injury patients, reported

different result'®"’'

. Unfortunately, no previous random-
ized controlled trial in neurosurgery patients compared
the incidence of ventilator-associated pneumonia
between early and late tracheostomy group. However,
caution regarding the interpretation of the beneficial
outcome of early tracheostomy group is needed in the
studies because of the variety of studied groups and
different definitions of early tracheostomy among these
studies.

Our study demonstrated the beneficial effect of
the length of ICU stay and mechanical ventilator sup-
port duration. One retrospective study in neurosurgery
patients showed that early tracheostomy reduces the
total mechanical ventilator duration and ICU length of
stay'®. Furthermore, the meta-analysis showed the
result in the same direction®. However, some studies
demonstrate no benefit in both length of ICU stay and
mechanical ventilator support duration in the early
tracheostomy groupf"ﬁ. This may be explained, at least,
that there was less ventilator-associated pneumonia
incidence in early tracheostomy group, although there
was not significantly different.

Multiple factors were considered before the
decision to perform tracheostomy such as patient
characteristics, comorbidities, and disease sever-
ity. In the current study, patient characteristics were
similar between two groups, thus the clinical results
may be reasonable. Several limitations found in this
study. Firstly, it is a single center, blinded randomiza-

tion was unable to assign because we could not blind
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the surgeon, technically. Secondly, 1/5 (20%) of
early tracheostomy group patients, the procedure was
performed after 7 days due to limitation of operation
room availability and inappropriate condition of patients
at the time of planned surgery, therefore, analysis was

by intention-to-treat.

Conclusion

In neurosurgery patients, early tracheostomy sig-
nificantly decreased the length of ICU stay and duration
of mechanical ventilator support but early tracheostomy
had no statistical difference in ventilator-associated

pneumonia and mortality rate.
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Does tranexamic acid prevent the expansion of
hematoma in spontaneous intracerebral hemorrhage
in a randomized controlled trial?

Jedsada Panjaburee

Tanat Vaniyapong

Neurosurgery Division, Department of Surgery, Chiang Mai University

Abstract

Background: Hypertensive spontaneous intracerebral hemorrhage (ICH) is common cause of death
and disability in Thailand. Tranexamic acid (TXA) showed its efficacy in reduction of number of patients with
ICH expansion but in hemorrhagic stroke the evidence is limited. This study aims to assess the effect of
tranexamic acid (TXA) on hematoma growth of patients with spontaneous ICH compared to a placebo.

Methods: A triple-blinded randomized controlled trial was conducted to evaluate the efficacy of com-
bining a rapid administration of TXA with combination with strict blood pressure control to prevent hematoma
expansion on patients with acute hypertensive ICH (< 24 hours). A total of 40 participants were included.
Twenty patients were assigned to receive tranexamic acid and 20 to placebo.

Results: For primary outcome, despite tranexamic acid group tended to have less expansion risk
(1 5% for tranexamic acid group versus 25% for placebo group, RR 0.7 1 ) but had no statistically difference
(p-value 0.695). None of patient had surgical treatment, death, or serious adverse event.
Conclusions: This study showed tranexamic acid did not affect stabilizing the hematoma over placebo in
spontaneous intracerebral hemorrhage patients in small volume of hematoma (< 30 ml.)

Key words: Intracerebral hemorrhage, tranexamic acid, hematoma expansion
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Introduction

Hypertensive intracerebral hemorrhage or spon-
taneous ICH (SICH) is a common cause of death and
disability in Thailand. The incidence of SICH patients
is 10-20 per 100,000 people and have the worst
outcomes of all stroke subtypes with 30-day mortality
ranging from 30-50%."*°

In Thailand, the cerebrovascular mortality rate
increased every year.s”4 The poor prognostic factor of
hemorrhagic stroke was size of hematoma, hematoma
expansion and intraventricular hemorrhage.‘:”6 An in-
crease in hematoma size during the first 24 hours was
observed in 23-38% of patients. The growth of the

hematoma volume is associated with a poor functional

outcome and an increased mortality rate. Prevention
of hematoma expansion with medical treatment may
therefore be beneficial to the patient’s outcome.
Tranexamic acid (TXA) showed its efficacy in
reduction of number of patients with ICH expansion in
traumatic brain injury but in hemorrhagic stroke the evi-
dence is limited.””® Some study showed that tranexamic
acid prevent hematoma expansion significantly com-
paring to placebo but some studies show no efficacy
in preventing ICH expansion as well as prognosis and
mortality rate'®""
Because there is uncertainty about the effective -

ness in reducing ICH expansion, and the number of

studies is small. This study aims to assess the effect of
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TXA on hematoma growth of patients with spontaneous

ICH compared to a placebo.

Methods

Research design

A triple-blinded randomized controlled trial was
conducted to evaluate the efficacy of combining a rapid
administration of TXA with a maintenance dose infu-
sion in combination with strict blood pressure control
for the prevention of hematoma expansion on patients
with acute hypertensive ICH (< 24 hours) referring to
the emergency department of Maharaj Nakorn Chiang

Mai Hospital.

Study Subjects

Adult patients with acute (24 hours after ictus)
spontaneous ICH were identified and enrolled from the
stroke service at the emergency department of Maharaj
Nakorn Chiang Mai Hospital. The vast majority of in-
clusion criteria is hypertensive ICH except brain stem
and intraventricular hemorrhage. The principal exclusion
criteria included brain stem hemorrhage, intraventricular
hemorrhage, secondary ICH (vascular malformations,
tumor), coagulopathy or platelet dysfunction, anti-
coagulants or antiplatelet used, recent (12 months)
ischemic events (ischemic stroke, myocardial infarc-
tion), liver and renal impairment and pregnhancy or

breastfeeding.

Randomization, allocation and masking

Block randomization was used on the participants,
with block sizes of 4 chosen at random. https://www.
sealedenvelope.com/simple-randomiser/v1 /lists cre-
ated the algorithm. They was randomly assigned to the

two intervention arms. Patients, nurse who were in-

volved in patient management and radiological doctors
were masked to treatment allocation. The intervention
was distributed to sealed envelope containing number
of intervention group. Following randomization, the
sealed envelope was opened by an external unmasked
person not involved in patient management or evalu-
ation who inserted TXA or placebo (0.9% NaCl) into
two bags of normal saline, and gave the appropriately
labeled masked intervention to the study team for

administration to the patient.

Intervention

Patients were randomized to receive either in-
travenous TXA or a placebo. The drugs were given
intravenously as a 1 gram 100 ml. of 0.9% sodium
chloride over 10 min, followed by another one gram in
250 ml. of 0.9% sodium chloride, which was infused
over 8 hours. The comparator group was a matching
placebo (normal saline 0.9% ), administered with an
identical regimen. Brain imaging by CT was done as
part of routine care before enrolment. A second CT
scan was done after 24 hours + 8 hours of treatment
to assess hematoma expansion. All 40 patients were
given a labetalol infusion intravenously and achieved
the required blood pressure range of 140-160 mmHg
within 1 hour, and it was maintained throughout their

24 hours in the ward.

Study outcomes

The primary outcome was expansion of the ICH,
defined as expansion by 25% or more on any dimen-
sion (height, length, or width) on the second scan.

The Secondary outcomes were death, neurosur-
gical operation and any in-hospital thromboembolic

events (myocardial infarction. pulmonary embolism,
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deep vein thrombosis, and stroke)

Statistical methods

Hematoma expansion was expressed by number
and percentage of patients with hematoma expansion
> 25% in any dimension and risk ratio. P-value was
calculated using Fisher exact test and significance was

taken at a p-value less than 0.05.

Results

Recruitment started on, July 2019, and ended
on September, 2020. A total of 40 participants were
included. Twenty patients were assigned to receive TXA
and 20 to placebo. The mean age was 58.2 years
and 27 (67%) participants were male. Twenty-nine

(72%) participants had a hematoma located at basal

[ Enrollment ]

Assessed for eligibility (n= 40)

Excluded (n=0)
+ Not meeting inclusion criteria (n= 0)

\ 4

+ Declined to participate (n= 0)
+ Other reasons (n=0)

Randomized (n= 40)

A 4

—

Allocation ] v

Allocated to intervention (n= 20)

+ Received allocated intervention (n= 20)

+ Did not receive allocated intervention (give
reasons) (n= 0)

Allocated to intervention (n= 20)

+ Received allocated intervention (n= 20)

«+ Did not receive allocated intervention (give
reasons) (n=0)

v [ Follow-Up ] v

J

Lost to follow-up (give reasons) (n=20)

Discontinued intervention (give reasons)(n=0)

Lost to follow-up (give reasons) (n= 20)

Discontinued intervention (give reasons) (n=0)

v [ Analysis ] 4

J

Analysed (n= 20)
+ Excluded from analysis (give reasons)(n= 0)

Analysed (n=20)
+ Excluded from analysis (give reasons)(n= 0)

Diagram 1 Flow diagram
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ganglion. The blood parameters, including hemoglobin,
platelets, coagulation profile were within normal range.
The most common underlying disease was hyperten-
sion. The demographic and characteristic data of both

groups were not statistically different (Table 1). The

Table 1 Baseline characteristics

volume of hematoma of TXA group tended to be larger
but not reach statistical difference.

For primary outcome, despite TXA group tended
to have less expansion risk (15% for tranexamic acid

group versus 25% for placebo group, RR 0.71) but

Parameters Treatment
Tranexamic acid Placebo p-value
(n=20) (n=20)
Age, Mean (SD) 58.50 (13.42) 57.80 (14.29) 0.874
Male gender, n (%) 14 (70.00) 13 (65.00) 1.000
Symptoms 1.000
Depressed consciousness, n (%) 14 (70.00) 15 (75.00)
Speech problem, n (%) 13 (65.00) 13 (65.00)
Headache, n (%) 1(5) 1(5)
Underlying Disease), n (%) 1.000
Hypertension 15 (75.00) 14 (70.00)
Dyslipidemia 3 (15.00) 4 (20.00)
DM 2 (10.00) 2 (10.00)
GCS 13-15 on admission, n (%) 13(65) 13(65) 1.000
GCS 13-15 at 24 hrs, n (%) 15(75) 18(90) 0.407
Location, n (%) 0.480
Basal ganglion 16 (80.00) 13 (65.00)
Thalamus 4 (20.00) 6 (30.00)
Other (Parietal lobe) 0 (0.00) 1 (5.00)
Hematocrit, mean (SD) 40.68 (5.62) 40.22 (6.96) 0.819
PT, mean (SD) 11.23 (1.16) 11.00 (0.75) 0.461
PTT, mean (SD) 29.73 (4.12) 30.31 (3.08) 0.617
INR, mean (SD) 1.02 (0.11) 1.00 (0.07) 0.491
MAP at first appear in ER, mean (SD) 123 (16) 131 (20) 0.189
MAP at drug administration, mean (SD) 110 (8) 109 (13) 0.917
MAP at 24 hours after symptoms, mean (SD) 106 (10) 105 (10) 0.800
Hematoma volume at 1st CT scan
mean (SD) 17.30 (13.91) 11.39 (9.12) 0.120
Volume, n (%) 0.097
<10ml 9 (45.00) 11(55.00)
10.1 - 20 ml 3 (15.00) 6 (30.00)
20.1 - 30 ml 1 (5.00) 2 (10.00)
> 30.1 ml 7 (35.00) 1 (5.00)
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Table 2 Hematoma volume expansion
Treatment
Tranexamic acid  Placebo RR (95%Cl) p-value
(n=20) (n=20)

Primary outcome
Hematoma expansion > 25% in any dimension, n (%) 3 (15.00) 5(25.00) 0.71 (0.27,1.83)  0.695
Secondary outcome
Death / neurosurgical operation / thromboembolic event 0 0 0

had no statistical difference (p-value 0.695). None
of patient had surgical treatment, death, or serious

adverse event. (Table 2)

Discussion

This study is about the effect of TXA in sponta-
neous intracerebral hemorrhage in the tertiary care as
university hospital. We found no significant hematoma
volume expansion (> 25%) between groups although
tranexamic acid group tended to have a lower risk of
expansion (RR 0.7 1) even baseline hematoma volume
tended to be larger (17.30 ml (13.91) vs. 11.39 ml
(9.12). This limitation may be small sample size.

TICH-2 study showed that tranexamic acid had
benefits to reduce hematoma expansion, early death
especially in moderate-sized baseline hematoma (30—
60 ml) group'®. In our study, most of the patients had
small hematoma volume (< 30 ml), TXA could not show
any its benefit in moderated-size ICH (30-60ml).

Using criteria-based, such as > 25% is count as
expansion, for detection of hematoma expansion may
be more suitable than absolute volume comparison
because it is more clinically significant. Such as Aru-
mugam A, et al trial (2015), which showed statistical
differences (14.3 vs. 17.9 ml, p-value 0.001)."°

From meta-analysis and systematic review of

TXA and any cause of ICH that included 14 RCT, they
found TXA group had a lower incidence of hematoma
expansion.'® However, this study had significant hetero-
geneity and subgroup analysis did not show a difference
in spontaneous intracerebral hemorrhage. Combined
thrombotic events such as deep vein thrombosis (DVT),
pulmonary embolism (PE), stroke or transient ischemic
attack (TIA) had a significant difference in TXA group.
Both groups had no mortality and poor functional out-
come did not significantly differ between two groups.

These results of no complications such as isch-
emic stroke, DVT, PE and death confirms the same as
previous studies that tranexamic acid in spontaneous
ICH is safe and low complications if used in proper
dosage and duration.'"'®"*

The strengths of this study include its triple
blinding, allocation concealment, low risk of bias, high
adherence to treatment, and very few missing data on
primary outcomes. Despite we used triple blind ran-
domization. However, the limitation of this study was
some imbalance in volume in both groups, however it
is no statistically significant. Another limitation is that
our study size is small and may have no power to dem-
onstrate difference between the groups. More sample
size is suggested in next study. The future research

in @ more specific groups, such as in larger volume of



54

21sasus:anfagmans
Un 12 adui 2 nsnmiAu - SUIAU 2564

hematoma, patients who have a contraindication to
surgery such as coagulopathy, multiple co-morbidity

may be of interest.

Conclusions

This study showed that tranexamic acid did not
affect stabilizing the hematoma over placebo in spon-
taneous intracerebral hemorrhage patients in small
volume of hematoma (< 30 ml). Future research should
investigate which subgroups of patients might benefit.
Tranexamic acid may be safe and has low complications
if using in proper dose. Tranexamic acid is inexpensive,
easy to administer, seems to be safe, and is widely

available.
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Factors associated with intracranial injury in
blast-induced traumatic brain injury
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Abstract

Background: Blast-induced traumatic brain injury (bTBI) is one of the major causes of death from
traumatic brain injury (TBI) in southern Thailand. However, no consensus has been proposed for the in-
dication of cranial computed tomography (CCT) in bTBI. Therefore, this study aimed to identify the factors
associated with intracranial injury after CCT.

Methods: A retrospective cohort study was performed on patients with bTBI. Clinical and radiologic
characteristics were collected. The outcome of the present study was intracranial injury after CCT that included
any type of skull fracture, epidural hematoma, subdural hematoma, coup contusion, contrecoup contusion,
intraventricular hemorrhage, subarachnoid hemorrhage, or diffuse axonal injury. Binary logistic regression
analysis was performed to identify the factors associated with intracranial injury following CCT.

Results: There were 80 patients in the present study with a median age of 32.5 years (IQR 1 9). Ac-
cording to the severity of bTBI, the majority of patients had mild TBI in 66.3% of all cases. Moderate TBI was
found in 10%, where 23.8% of the present cohort comprised severe TBI. Therefore, intracranial injuries were
found in 62.5% of all cases. Using multiple logistic regression analysis with a backward stepwise procedure,
one factor associated with intracranial injury following CCT was the severity of bTBI (OR of moderate TBI 2.9,
95%Cl 0.53-15.63 and OR of severe TBI 8.2, 95%Cl 1.71-38.99, Reference mild TBI).

Conclusion: The severity of bTBI associated with intracranial injury after CCT should be considered
for the development of guidelines concerning CCT for implicating mass causality triage and setting priorities

for investigation in the future.
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Introduction

Blast-induced traumatic brain injury (bTBI) is
one of the major causes of death from traumatic brain
injury (TBI) in southern Thailand. The unrest in south-
ern Thailand has persisted since 2001, with terrorist
bombings having occurred more than 2,000 times1;
cumulate mortality from the unrest was reported at
7,233 persons.2 From a prior study, a mortality rate of
bTBl was 11.4% of cases, with an unfavorable outcome
being observed in 24.3%. Tunthanathip et al. reported
that the factors associated with outcomes comprised

midline shift > 5 mm and coagulopathy.3

Cranial computed tomography (CCT) is the stan-
dard tool for the diagnosis and evaluation of intracranial
injury following TBI with a blunt mechanism. From the
literature review, various clinical decision rules have
been proposed in mild TBl. The Canadian CT Head
Rule and the New Orleans Criteria have been used as
criteria for CCT.*° The Canadian CT Head Rule showed
sensitivity and specificity for intracranial lesion detec-
tion at 87% and 39%, respectively, whereas the New
Orleans Criteria showed 99% and 5% for sensitivity

and specificity, respectively.6
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CCT is the gold standard diagnostic tool for de-
tecting intracranial injury following TBI. However, triage
requires the selection of those patients who are pre-
dicted to have an intracranial injury in a mass casualty
situation. From the literature review, no consensus has
been proposed for the indication of CCT in bTBI. From
expert opinions, the Defense and Veterans’ Brain Injury
Center questionnaire was used for screening when
making the decision to perform CCT.”™®

There is a lack of evidence mentioning the predic-
tors related to intracranial injury in patients suffering
from bTBI. Therefore, this study aimed to identify the

factors associated with intracranial injury after CCT.

Materials and Methods

Study design and population

The bTBI cases were retrospectively selected from
a database between January 2009 and July 2021.
Patients who did not undergo CCT, had died within the
first 24 hours, had inaccessible or incomplete medical
records during admission, or could not assess update
outcomes were excluded. The study was approved by
the Human Research Ethics Committee of the Faculty of
Medicine, Songklanagarind Hospital, Prince of Songkla
University (REC 64-405-10-1).

Clinical and radiological data were collected for
analysis. bTBI cases were divided into three groups
according to severity. In detail, mild TBI comprised
patients with a Glasgow Coma Scale (GCS) score of
13-15, while patients with a GCS score of 9-12
were classed as moderate TBI. Finally, patients who
had GCS scores of 3-8 were classed as severe TBI."°

The radiological findings were reviewed by two neuro-

surgeons. Moreover, diffuse axonal injury (DAI) was
defined as a patient with severe TBI who had CCT or
magnetic resonance imaging showing either normal
outcomes or signs of DAI, following Vieira et al."’

The outcome of the present study was intracranial
injury after CCT that included any type of skull fracture,
epidural hematoma, subdural hematoma, coup contu-
sion, contrecoup contusion, intraventricular hemor-
rhage, subarachnoid hemorrhage, or DAI. Moreover, the
location and lateralization of the main positive findings

were evaluated.

Statistical analysis

All demographic variables were analyzed using
descriptive statistics as follows: median with interquar-
tile range (IQR) was used for describing continuous
variables, while the categorical variables were described
in percentages.

The differences in results of CCT were compared
by the chi-square test and independent t-test. For the
categorical variable, the chi-square test was performed
to test the difference in the distribution of each vari-
able across outcome groups. An independent t-test
was also used to show the difference in the binary
outcomes in the continuous variables. P-values < 0.05
were regarded as statistically significant. Therefore, the
factors that were associated with intracranial injury
after CCT were shown in univariate analysis. There-
fore, we performed multiple logistic regression with the
initial model performed by all clinical characteristics. A
backward stepwise method was used, and the factors
with a p-value less than 0.05 were kept for the final
model. Statistical analysis was done using R-version

3.6.2 software (R Foundation, Vienna, Austria).
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Results

Eighty-five patients suffering from bTBI were in-
cluded in the present study. Five patients were excluded
because they did not perform CCTs. Thus, the present
study included 80 patients; their baseline character-
istics are presented in Table 1. The median age was
32.5 years (IQR 1 9), and two-thirds of patients were
male. More than two-thirds of patients with bTBI had
a scalp hematoma/injury, and post-traumatic seizure

was observed in 2.5%. According to the severity of

TBI, the majority of patients had mild TBI, comprising
66.3% of all cases. Moderate TBI was found in 10%,
whereas 23.8% of the present cohort had severe TBI.

Intracranial injuries were found in 62.5%
(50/80). From the radiological findings, intracranial
injuries were demonstrated as shown in Table 2. Coup
contusion, subdural hematoma and subarachnoid hem-
orrhage were common findings following CCT. Moreover,
DAl was found in 8.8%, with the frontal lobe being the

most common location of injury.

Table 1. Demographic data following the results of cranial CT (N=80)

Factor Results of cranial CT Total p-value
Negative finding (%) Intracranial injury (%)
Gender 0.12
Male 26 (35.1) 48 (64.9) 74
Female 4 (66.7) 2 (33.3) 6
Median age (IQR)-years 31 (23.0) 34 (18.0) 32.5(19) 0.71*
Age group-years 0.44
<30 14 (42.4) 19 (57.6)
=30 16 (34.0) 31 (66.0)
Military personnel 24 (41.4) 34 (58.6) 58 0.24
Signs and symptoms
Loss of consciousness 9 (47.4) 10 (52.6) 19 0.30
Amnesia 10 (41.7) 14 (58.3) 24 0.61
Scalp hematoma/injury 22 (42.3) 30 (57.7) 52 0.22
Seizure 1 (50.0) 1 (5.00) 2 0.71
Weakness 2 (66.7) 1(33.3) 3 0.28
Bleeding from nose/ears 1 (25.0) 3 (75.0) 4 0.59
Episode of hypotension 5 (27.8) 13 (72.2) 18 0.33
Episode of hypoxia 3 (33.3) 6 (66.7) 9 0.78
Coagulopathy 3(18.8) 13 (81.3) 16 0.08
Pupillary light reflex 0.19
Fixed both eyes 1 (20.0) 4 (80.0)
Fixed one eye 1(12.5) 7 (87.5)
React both eyes 28 (41.8) 39 (58.2) 67
Severity 0.009
GCS 13-15 26 (49.1) 27 (50.9) 53
GCS 9-12 2 (25.0) 6 (75.0) 8
GCS 3-8 2 (10.5) 16 (89.5) 19

*p-value of independent t-test
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Table 2 Characteristics of intracranial injury (N=50)

Factors associated with intracranial injury

The severity of bTBI showed a significant differ—
ence between negative findings and positive findings
groups. The majority of patients with negative findings
after CCT had mild TBI in 32% (26/80), while severe
TBI had negative results in 2.5% (2/80). Moreover,
other clinical characteristics such as median age and
pupillary light reflex showed no differences between the
two groups. Therefore, binary logistic regression was
performed for both univariate and multivariable analysis
with the backward stepwise procedure.

The crude odds ratios (OR) were revealed using
univariate analysis, as shown in Figure 1. Only severity
of bTBI significantly related to intracranial injury after
CCT (OR of moderate TBI 2.9, 95%Cl 0.53-15.63
and OR of severe TBI 8.2, 95%CI 1.71-38.99, Refer-
ence mild TBI). Therefore, multivariable analysis with

the backward stepwise procedure was initiated from

crude OR 95% ClI
0.3 0.04,1.57
0.5 0.18,1.55
0.6 0.2,1.65
0.8 0.29,2.06
05 0.2,1.46
0.6 0.03,9.82
0.3 0.02,3.29
1.9 0.18,18.6
1.8 0.55,5.54
1.2 0.29,5.31
0.1 0.82,12.19
1.0 1.1
1.8 0.08,36.28
0.3 0.03,3.28
1.0 1,1
29 0.53,15.63
8.2 1.71,38.99

Intracranial injury N (%)
Skull fracture
Depressed skull fracture 23 (28.8)
Non-depressed skull fracture 7 (8.8)
Basilar skull fracture 9(11.3)
Epidural hematoma 10 (12.5)
Subdural hematoma 25 (31.3)
Coup contusion 32 (40.0)
Contrecoup contusion 2 (2.5)
Subarachnoid hemorrhage 26 (32.5)
Diffuse axonal injury 7 (8.8)
Lateralization
Left 31 (28.8)
Right 16 (20.0)
Bilateral 25 (31.3)
Midline 2 (2.5)
Location of major injury
Frontal 18 (22.5)
Temporal 17 (21.3)
Parietal 11 (13.8)
Occipital 8 (10)
Other 4 (5.0)
Female{ HH
Military_personnel{ WH
Loss_consciousness{ WH
Amnesia| HH
Scalp{ WM
Seizure] HW——
Weakness| Hl—
Bleeding_nose_ear{ Hili}
Hypotension Hill—
Hypoxia Hl—
Coagulopathy| Bf———
Fixed_pupils_BE{ M
Fixed_pupil_OE{ Hilk
React_pupil BE{ B
GCS13-15 n
GCs9-12| H——H
GCs3-8 L
0 10 20

30 40

0Odds Ratio (95% Cl)

Figure 1 Forest plot of crude odds ratio from univariate analysis of binary logistic regression
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the full model with all clinical characteristics, as shown conducted with a backward stepwise procedure and the
in Figure 2. Further, multiple logistic regression was final model was demonstrated, as shown in Figure 3.
OR(Full model) ~ 95% CI
Female{ HH
0.1 0.01,1.35
Military_personnel{ HH
VP 0.4 0.09,1.92
Loss consciousness{ [—
- 0.9 0.05,14.56
Amnesia1 IR 0.6 0.04,9.21
Scalpy HH 04 0.08,1.89
Seizure| W 0.3 0.1,8.84
Weakness| HH 0.0 0.002,1.46
Bleeding_nose_ear{ L i 9.1 0.182,40.08
Hypotension{ 05 0.89,3.4
Hypoxia{ HH 0.1 0.006,1.4
Coagulopathy{ HlF—— 1.7 0.2,14.05
Fixed_pupils_ BE{ H 1.0 11
Fixed_pupil_OE{ Hill | 1.2 0.03,37.87
React pupil BE{ B—— 07 0.03,13.61
GCs13-15{ W 1.0 1
6CS9-12. = , 54 0.6,48.27
GCS38H : - , 296 2.29,50
0 10 20 30 40 50

Odds Ratio (95% Cl)

Figure 2 Forest plot of odds ratio from the full model of multiple logistic regression

OR 95% CI

GCS13-15 + 1.0 1.1

GC89-12 H 2.9 0.53,15.63

GCS3-8 } = I

8.2 1.71,38.99

0 10 20 30 40
Odds Ratio (95% Cl)

Figure 3 Forest plot of odds ratio from the final model of multiple logistic regression
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Discussion

Intracranial injuries have been caused by the
unrest and bombings in southern Thailand. Commonly,
the blast wave from an explosion leads to primary blast
injury via the Friedlander waveform. A shrapnel or bone
fragment penetrating the brain causes secondary blast
injury, while a tertiary blast injury develops from the
acceleration-deceleration injury, producing coup and

contrecoup contusion.”*"?

In the present study, almost
two-thirds of bTBI cases had an intracranial injury.

The bombings in the present study occurred in
civilian situations, making mass casualty triage a chal-
lenge to manage. As a result, the severity of bTBI by
GCS was associated with intracranial injury. In severe
TBI, intracranial injury was found in 89.5%, whereas
positive findings in mild TBI accounted for 50.9%.
These results are in concordance with other research
reports. MacGregor et al. studied intracranial injury in
combat-related TBI during Operation Iraqgi Freedom.
They found that intracranial injury accounted for 99.6%,
58.8%, and 69.5% for mild, moderate, and severe
TBI, respectively.'® Hence, the priority that should be
investigated by CCT is the patients who had GCS less
than 9. However, mild and moderate TBI still needs
CCT because positive results for CCT are commonly
found in these groups. When triage in the emergency
department has been controlled, these patients should
undergo CCT based on recommendations.

From prior studies, Tunthanathip et al. reported
that bleeding per nose/ear and pupillary light reflex were
the potential factors predicting the intracranial injuries
after CCT in pediatric TBI.'* However, these factors
were not significantly associated with intracranial injury
following CCT in the present study because a limitation

of a small sample size was observed. Multi-center

studies or systematic reviews and meta-analysis
should be conducted in the future for mitigating the
limitation. Moreover, another limitation of this study
should be acknowledged: The retrospective design of
the present study may have led to certain biases and

15-17

confounders. However, we were concerned about

this limitation and used multivariable analysis to ac-
count for this problem.'®"®

Finally, the present study is the first paper that
proposed the factors associated with intracranial injury,
which may be further explored and developed for clinical

prediction rules to use in real-world situations in the

future.

Conclusion

The severity of bTBI associated with intracranial
injury after CCT should be considered for the develop-
ment of guidelines concerning CCT for implicating mass
causality triage and setting priorities for investigation

in the future.
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level hospital in Thailand

Ministry of Public Health, Thailand

how much better the stroke mortality is.

will get.

Abstract

Relationship between the number of neurosurgical ICU and hemorrhagic stroke mortality in advance

Naruepak Russameyoongtong, M.D., Kullapat Veerasarn, M.D.
Neurosurgical Division, Neurological Institute of Thailand. Department of Medical Services,

Corresponding author e—mail address: kveerasarn@hotmail.com

Hemorrhagic stroke is not only a common neurological disease but also being a leading cause of
death. The authors explored the mortality of hemorrhagic stroke patients in the advance level hospital who
have neurosurgical ICU (NSICU) compared to the hospital without neurosurgical ICU (GenlICU) to find out

Of all advance level hospital in Thailand, there are 17 hospitals have NSICU with total beds of 175,
no NSICU (using GenICU) 15 hospitals. The mortality in the NSICU group is 22.64 significantly better than
GenlCU group (33.71 %). The more NSICU beds, the less mortality for hemorrhagic stroke the hospital

Despite the limitation of the clinical data of the patients, this study finds out the important of neuro-
surgical ICU to improve the mortality of hemorrhagic stroke in advance level hospital in Thailand.

Keywords: Hemorrhagic Stroke, Neurosurgical ICU, General ICU
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Factors Total (%) Min(%) Max (%) Median(%)
F1wInLHeg NSICU 175 3 24 10
1WA LY GenlCU 438 11 52 24

J1wIngUae ICH
e NSICU 6,336 122 837 324
e Gen ICU 4,193 113 564 241

guheladdnslasunissnu
 NSICU 815 (12.86) 5(2) 143 (26) 25 (11.48)
e Gen ICU 211 (5.03) 0 (0) 96 (22) 13 (4.33)

wngUieLdedie
e NSICU 1,420 (22.41) 18 (10) 321 (54) 67 (20)
e Gen ICU 1,234 (29.43) | 31(14.36) | 147 (90.68) | 80 (28.70)

A19197 3 snedalsanenunaAwELaTIIWIBLALS
NsicU Tuwuszine A1919% 4 s18dalsaneruiafuduazd1nIniies

GenlCU Twdszina
LWAFINN Tsanenuna MUIULAES
1 W89 eUsEaIRATIER 7 wwngaam | Sawiasey UL ICU
1 81U 10 3 IW.893AUIZASNY 24
1 IN.HATNIA 8 4 TW.NI2TLNET 44
2 IN.gATAAL 8 4 TN WITUATAIDYTEN 24
2 INNNETUINY 12 4 TN.HIEY3 32
3 IN.8193AUITEI9NY 15 5 TWIEINIZ NI 52
5 TN WATUTH 8 5 IN.AYNIAIAT 27
5 N3 8 6 swwszUningn 45
6 IN.IAYT 8 6 INAANTTEN0ABIUAT | 32
7 N.508L8R 10 6 SNANalass 28
8 IN.HNABAT 12 6 IW.AYNIUIINTG 23
8 IN.9A581% 10 6 IN.52804 20
9 TN HAITIIWATINIENT 10 9 IN.FIUNT 24
9 IN.YITNE 5 11 N850 18
10 IN.FIINANSUIZAIA 24 11 TN.§3199357% 12
12 TWANALINALY 10 11 TWANARITIAUATATOITNGG [ 11
12 IW.EZAT 10 12 TN.HI 22
EREN 175 N 438




68

21sasus:anfagmans
Un 12 adui 2 nsnmiAu - SUIAU 2564

fA1519N 5 N1SARAT t- Test LaTaMNIINISLHEATR

NICU Gen ICU
Mean 22.640 33.714
Variance 133.519 317.024
P value 0.031

L2 =)

naguaedingauszamAasnssy (NSICU) WUI1AIH

a

o s

FunnsSaasandsnodasuysunanniwadielufiness

f1Aty (UN 1A) lmeiAn coefficients 19U -0.0545
WAz Pvalue Aa 0.585 NANIAARININWINLFLIHDE A
o a & d a Py o1

IRIIAEasNI  LHeTATzRE R IAelunagUae

o o

nganaluAaenssn (Gen ICU) WU IWINLAEILES

s

smmeulsaniuade liiveezd1Aty lneen coef-
ficients 1YV 0.0436 WAz P value AB 0.810 N&ET?
Revndnwimbiessndnsanevsiindu (sUil 18)
n193iAsIsinIdmImBesiinansantialag
AmsizRanensanaluuaazlseneuagugsINAY
wamheslunagiieingauszamaasnssy  lae
AILEBNAT cut point 2898ATIANBIINSATIATLLRRE
aaalaoneuIaguivonan o 24.53% wuitlungs

'
s o

NSICU # 17 I59wenunandms1a1esInInan cut point

60.0071

50.004

40.004

death%

30.00

20.00

00

R Sq Linear = 0.117
i

10.00 °

T T T
o000 50.00 100.00 150.00 200 00
TFIUIWGBIICU

s =]

a dl o o U d
ﬂﬂﬂﬁli']LQﬂ‘c’l?lENﬂ']%’J%LﬂEJ\?vLﬂ 10 LAEY WasH 9 Iﬁﬂ

s |

NHIUTATIHINWIWLA LI NINNINTATBLNIAUAIRINETD

'
=1 o

\iioATWIn Odd ratio 2848 1wIWEBY NSICU ifikasis
snmelaeldrdnsaeadedwnmils 0.985
(95%CI  0.946-1.025) NNIBAIINIT LilBT 1IN
Weauiindn 1 Lies dlonaandnsanezengsng
Aegs (N1NN91 24.53%) LANAU 1.5%
Ainnevianrmeluneitheinganludaensay
(Gen ICU) WUIIRIWIBLALILAZTRIIABLUIATN
Awaedalafneezd1An IneA coefficients 1¥i1AU
0.0436 Waz P value AB 0.810 N&AIIABRINTININ

'
d s a

LVREININDRIIANEAZLNNTW wazLialEAN cut point 289
ARIIALLFAEINY A 24.53% WUINH 5 [saneulan
HOMIMNEAININNTAWNAUAIRAINGTT AARAETIWIN

\Besanelsenerunawaniile 24 1Hes

J1snd

duaelunagUqeingaussamaaenssnazlasu

s av o
NNspLAlABLNNENIesTUUUSEAINUAZNEIUIaT LA
JUNIFBUTHLRNIENIIN1IRRARUIBNI9TTUUUTEAN
wazlsAN19EUUUSEAI AT HLWINIINITAUASNYY
AWANFAIIINAENILY 109 AITRARTNAITN AL
ﬂzI‘ﬂﬂﬂﬁ‘;Hz N1IAIUANH cerebral perfusion pressure

Y

F9mpaLEngz19n1E hypotension LLa& hypovolemia Lo

100.00-

80.00

60.00-

death%

40.00 o o

o o
P o o
° ) o o
o
»oGeneral ICU  °
o
R Sq Linear = 0.004
0.004
1000 20.00 3000 4000 S0.00 60.00

TG siCU

3UN 1 Linear regression 28931uInlA8Y WAzaRI1N191H8YIR (A) NSICU, (B) GenICU



Neurological Surgery
Vol. 12 No. 2 July - December 2021

Uoenn secondary brain injury ﬁﬂ?ﬂgﬂﬁLL%’JIﬁN%vLﬁ
JU invasive hemodynamic monitoring L% central line
wanandgUaedefiumilin early tube feeding uaz
early tracheostomy %GLﬂ%ﬁQ%ﬁﬂﬁmﬁﬁﬁﬂaﬂ aspiration
pneumonia uazguaniunielalafan’ sanviaaw
SSanarsdnlauansldiAuionnaunnaisas out-
come WAZNI3ALAINWIIzRINIRBLUITINgRAUIZEN
ﬁaanswLLa:%aﬁﬂuaﬁnqmﬁ’avLﬂﬁaansw L% length
of stay WAz mortality rate 188Nl NSICU S8
Angualuragiieingauszamdaensandadnlalsm
wazn1EneszuulUsEanlAfndn 1dw A9 brain
herniation, vasospasm, hydrocephalus V[ﬁﬁﬂ’he'7

wagUie Gen ICU Wwnagiiesin awialng A
dursunnuwnanaunwn tdwgUaelnlnegd gUaedsn
wla guheidin werunanguadiaesndudadiwmy
RAEA NNTLASUNTIRNTILFES wian55ugUaeen
Tunattae Sefisadnnn NRlElaawawsinls dolana
\Reosanasoins wasfiiefiven fienaasdne
panfawfia1n1sazmed iissanAnauadazaniie

Turuideguitansuansliifuionnuduiug
sevinednaaneasiaedflsavaoniienduauean
(nontraumatic intracerebral hemorrhage) WAz
e luwnagiuagingauseuifisuszring nagiieings
UszamAaenssn (NSICU) wasnagiaeinganaly
(Gen Icu) ImelddoyazasnsnanuayuuinisganIn
Uw.p. 2560 wunaasenegasnagiiedngauszam
AasnssusnnimeadiaeingamlusgefiveesdAny
praduanfisunnduazneuiaiivnisguaina
o1 l9AN195: UYL AT NUATLINIINTITRUA
ShwrfifinnaiinssTannsunsndeuniessuudszan
WAZAINISARTIAINUN1IEUNINTB6LE7

§mann5idedingae NSICUSNI Gen ICU agnd
fvwezd1nn lme NSICU A8nsinisidedin 22.64%
Waz Gen ICU &8I 33.71% waz P value LMY

0.0318 Na1IABNISIASUNI55N¥ 1 NSICU #a8am

s

8m31A8289EU8 non traumatic ICH TRaeafiiesE Aty
Waifieuiugisunissneale Gen Icu

d7% GeniCU iisuriunagithenaly Tulsswenuna
fldd Nsicu wutdnsinadedindlasunissne
TwnagUenin dn1355aaiingeniiwanluregios
yialusnn Ailsenenunansziand) wuidgiae coma
a1nnzLienaanlwanos uazd midine shift nnnnin
1 cm Tw CT scan 8m91n19300%3nln IcU 1TUn3aea:
52 1eunusnu lunegiieadn nssendindifies
Soeas 20.6 Win®

ATNANN WG I5NINTRTIRNEUAZINWINLA LY
TunagdUaeingauSeufisuszndne ICUNT 2 wuy
wud Twnga NSICU drwawtigeudsunduwuuulad
wegzdAyiusnseneafiiefisunissnunlele
WENUA NENIRDERTIANEIZARAININIIWIBLA BT
29 3LA312H A1 0dd ratio Ao 0.967 (95%Cl 0.928-
1.007) luwsmsiluldwuhduiaswanieoiiagn
1 1fes dlonaanansmelungaiansiniegenii
Aaaigzadlsanenuagud vy 1.5% wmed
ANENNwSIBeAIuUIT 2 dneitlafitpezdAndn
91nd1wIntsza1ns (NSICU) siaeLfinly \iiodiATzi
Jrwamifsdlungs NSICU wui1 minlddnsaeiade
aslsanenunagudnonandusnigin (24.53%)

'
o o o

IR EILRAs2alTINeIUIaNNERSIAEIN

o
-1

A1 cut point % Aa 10 Liss AauIeayuwladinin
veftheingnuszamAasnssufiodnedn 10 Hee az
lddnsmesnidnseeaieailsmeuiagus
nennausagnslsfnudefdadedinanusznausn
TunganagUaginganlunuiiansduing
serINaRIIAeLazd TwIntigslunagUieingm
wUsduniwsuuldfitedAny Taedoswaniieonnn
dnaenedgs onaduannanszaudtwinann vl
n1sguasnuiguielalaminninsginsinivlad
wenuralanignielsaszuuUszamniailaiieaone

WaldAn cut point ALAeIN® Ae 24.53% WUII



70

21sasus:anfagmans
Un 12 adui 2 nsnmiAu - SUIAU 2564

'
(% o

vwamisadazaslsang1uIanionsaefInIan

) g a a o & N 1
cut point % Ae 24 LFieg sonuisaurwlednInngs
vogUeinganaluf 24 fies azvinlRemsaneaeg
dUren1zidenaanludnnssiininansnaneaiegag
lsowenuagudnivnng

[

dayangunldainslasnun (against advice) lae
531N discharge type Foauu1winUudiuinlszens
d 4 da & o o
Mdedinnevan (wanlsane1uia) thasanfiaau
Bennsinguieanisnnn lidedinmiw lneawz
s d =] =] =3 o v
mMeanziuasnideniie uaznamitozadlne Jevinld
s o dao 1 =] 1
n13gensInsiedinlulsenerunasdaien anala
AsaURNEUINInNG N13lddayadnIIn1sideding
=] (=] o s =] U Y
3 Lilaw wie 1 Unainnzifensanludues azladaya

ns9nuANNTUITININNT ueRAHgeaIntunsle

€

aya

J991MA

o
=]

1. vwiddegaiwnisdnwisienisiiuiaya

3

Y o

faundsaingiuiayadesnansadansnaininionls
Mnmsasdayalussuudseaadlansunionciin san
nensinsnvilugeunaswamieduwnadiaeings
pnlalddmniiuiadafasainuielsmeunafifies
wsaiaanlunagiae

2. mafiutaya dunssmdwamgthedsunns
snwnlulsonenuianug nones Tdldueningdienn
Tanlean 1cu wiola TalaRanindnguaele IcU 1&e
FnaSoininls wsviusaniolsoneiuna

3. mMstdamsinsdedinlulsaneruia(gain
Discharge type) laifina iwszlaisanguaefignsinly
Hediaivn menude dasiniadediad 30 Ju
wio 1 U dwnisldannlunsnzing Ndelaamain
\ABEUBENIN

4. wamiiealn stroke unit Solnaglusnen
YBINTNARUARUFLNN wasaunndslaisugiieden

sanlnanasligua Felanusinlunisinundy

5. 3IWIayaZaIRIRNIIURANUTEARFIN TN
¥1f fneazidensneyana lsanan lsA398 N3350
AnzunIndaw welafisnadneguagieingarsala
=3 1 1 | Y Y e
felaiannsavanlnenseinguaesela laidnsunis
snuwlunagUasuuulnu uaznanissnuiusazsne
WUuadnels urgnsavenanlngaaensznsis 9

o o =] dao 1 U =]
lssneunala femsnsidediamila uaufeulne
U 1 s dl g‘/’ a 1 Y Y
dondlunsnensilsenenuiannd deldgiaelsn

NaamALaALANLWENDY JNTSLEEESANTINReLNealS

unasu

dUarsn1zsifeneanluanasnlslasunsauali
nagUedngalszanAagnssy Lﬁaomnﬁqﬂmni
e giulsanieszuulszamaanefiuwanig
nsguasnefimanziulsasnanlaeazandname
WaZERIIAIE5IN nIndwIntielwreagiieings
UseamAaenIsNed19%os 10 thes 9zansnsae 6
BN91 24.53% uazLiioinswaniisoiinge 1 e
flomaandnsmalfinnhu 1.5% naindwambes

TwnagiedngRdraanansiniels

19Na1SH10d0

1. WHO mortality database: tables [online database].
Geneva, World Health Organization, 2007 (http://
www.who.int/healthinfo/morttables/en/index.html,
accessed 4 April 2007).

2. ﬂﬂﬂq‘ﬂﬁﬂ?ﬂﬁl%ttﬂmm%ﬂ’]% 1N wUaRnNIZNT I
816715452(2560).d80Rd15150UgY W.A. 2560,77.
http://www.pcko.moph.go.th/Health-Statistics/
stratistics60.pdf

3. An SJ, Kim TJ, Yoon BW. Epidemiology, Risk Factors,
and Clinical Features of Intracerebral Hemorrhage: An
Update. J Stroke. 2017;19(1):3-10.

4. Krishnamurthi RV, Moran AE, Forouzanfar MH, Bennett
DA, Mensah GA, Lawes CMM, et al. The Global Burden

of Hemorrhagic Stroke: A Summary of Findings From



Neurological Surgery
Vol. 12 No. 2 July - December 2021

71

the GBD 2010 Study. Global Heart, 2021:9(1). p.
101-6.

. Kurtz P, Fitts V, Sumer Z, Jalon H, Cooke J, Kvetan
V, Mayer SA. How does care differ for neurological
patients admitted to a neurocritical care unit versus a
general ICU? Neurocrit Care. 2011 Dec;15(3):477-
80.

. Diringer MN, Edwards DF. Admission to a neurologic/
neurosurgical intensive care unit is associated with
reduced mortality rate after intracerebral hemorrhage.

Crit Care Med. 2001 Mar;29(3):635-40

. Mirski MA, Chang CW, Cowan R. Impact of a neuro-

science intensive care unit on neurosurgical patient
outcomes and cost of care: evidence-based support
for an intensivist-directed specialty ICU model of care.

J Neurosurg Anesthesiol : 2001 Apr;13(2):83-92.

. 3wz Yengeia. n13sandingasgUienaciisinniiz

\Ranaanlnangs wUspINszez Midline Shift TwAIW

1 =3

018187198 ADNNILADIUAZAIINEIAYADY ICU ¥AS

1 e

Am Lsawenunansskaingn SIninuunys. 119813
7911156151542 2563;29(4).



21sa1sus:anAagA1ans

2 Ui 12 aduil 2 nsnmAu - SUNAU 2564

msﬁnmlyéiaulﬁauémmmsﬁﬂu‘?amané\)n'@ui'lﬁﬂ'[ei
a'ms:malj'luhufwswaua\)ua:n'\s'[eiq']qs:malhui'luu'a\)
lvdunaodoulasavddevriaviulsaurAviulwsovauav

qﬂwué ﬁeweﬁﬁ%qa”

"WNNEFAARTUMTIA d1971U5EAMAREAITNT n@'wa’luﬁ’ﬁf/ﬂ’lﬂm? [somgrunamss 3913ma5a

Abstract

Comparative Study of Postoperative Infection Rate between Ventriculoperitoneal Shunt and Lumbo-—
peritoneal Shunt in Patients with Hydrocephalus

Supapon Tangpongsirikul'~
'Medical Doctor, Division of Neurosurgery, Department of Surgery, Trang hospital, Trang 92000
*Corresponding author: Email: yeahjew@gmail.com, Tel: 0623591568

This study aims to compare the infection rate of between ventriculoperitoneal shunt and lumboperitoneal
shunt in hydrocephalus patients in Trang hospital. This is a retrospective comparative study in the patients
with hydrocephalus who underwent ventriculoperitoneal or lumboperitoneal shunts in Trang hospital during 1
January 2019-31 December 2020. The inclusion criteria is that the patients must be over 15 years old.
The demographic data were analyzed. The patients were followed-up for 6 months after surgery whether
there would have any postoperative infection. The results show that there were 22 patients underwent
ventriculoperitoneal shunt to treat various type of hydrocephalus. Half of the patients are male, the other
half are female. The mean age was 54.05 (18-83). There were 4 patients (18.2% ) having postoperative
infection after VP shunt. There were 12 normal pressure hydrocephalus patients underwent lumboperitoneal
shunt. Six patients are male, and the rest of the patients are female. The average age was 75.25 (63—
89). There was no postoperative infection after 6 months of follow-up. The p-value of difference between
infection rate of each group below than 0.001, so there was greater infection rate in the group undergoing
VP shunt significantly. The conclusion is that the postoperative infection rate after VP Shunt is greater than
LP shunt and associated factor is timing of operation and causes of hydrocephalus.

Keywords: Hydrocephalus, Postoperative infection, Ventriculoperitoneal shunt, Lumboperitoneal shunt
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Abstract

6 years experience in the Management of Myelomeningocele : History , Research, Clinical and
Future Direction in Maesot General Hospital

Kanlaya Thanaphiphatchai

Department of surgery, Maesot General Hospital, Tak

Background: Myelomeningocele is a complex congenital anomaly that was found in Maesot hospital.
It is necessary to prevent and reduce any risk factors. Prenatal diagnosis, treatment, postoperative care of
complications, sequelae and long-term follow-up are important factors to prevent mortalities and morbidities.
Maesot Hospital still lacks these data.

Objective: We aim to study the risk factors and outcome of myelomeningocele in the context of Maesot
Hospital by conducting studies ranging from antenatal care and prenatal diagnosis, including maternity care,
surgical treatment, surveillance for potential complications, and long-term treatment. Methods: We incorporated
a group of patients from 2015 - 2020 to find a suitable care guideline to minimize disability and promote
a good quality of life. We conducted a retrospective study by reviewing the medical records of patients with
myelomeningocele who received treatment at the Maesot Hospital from 2015 — 2020.

Results: Between January 2015 and December 2020, there were 8 cases of myelomeningocele, with
seven males and one female. The most common affected region lesion level was lumbosacral area in 4 cases
(50%); all had come with a lump, of which 7 casas (87.5%) were ruptured. The co-existing disorder and
the most common complication was hydrocephalus, which was found in 7 cases (87.5%), of which 6 cases
(75%) received permanent cerebrospinal fluid drainage surgery (ventriculoperitoneal shunt) while the remain-
ing one case can compensate the hydrocephalus. All patients were treated with various surgical procedures.
Factors affecting treatment and prognosis are body weight, time from birth until treatment was established,
the degree of hydrocephalus, antibiotics prescription, and ruptured or unruptured lesion. Sometimes myelo-
meningocele was disease that can be prevented, treated, and reduced complications. Thoroughly history taking
with completing medical records are keys for the healthcare provider to analyze the overall picture of these
patients.

Conclusions: Due to sequelae in multiple systems, it is good to have guidelines in caring and set up
a holistic health clinic to take care of inpatients and outpatients, allowing this group of patients to receive

complete treatment.

Keywords: myelomeningocele, hydrocephalus, temporary or permanent cerebrospinal fluid drainage

Corresponding author: WANEVEanNas1 s INWehe
e-mail address . Kthanaphiphatchai@gmail.com
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repair dura - Wound dehiscence
- CSF leakage
4 418 3 2,960 | Thoracolumbar | Ruptured type Excision, Repair | - Hydrocephalus
and VP shunt - Chiari Il malfor-
mation
5 YiEUd 4 2,790 | Lumbosacral Ruptured type - Excision , Repair | - Hydrocephalus
- Secondary stage | - Corpus callosal
VP shunt agenesis
- Shunt infection
6 2418 32 3,500 | Lumbar Ruptured type - Excision , Repair | - Hydrocephalus
- Secondary stage | - Meningitis
VP shunt
7 418 49 4,000 | Lumbosacral Ruptured type - Excision , Repair | - Hydrocephalus
and external ven | - CSF leakage
tricular drainage | - Meningitis
- Secondary stage
VP shunt
8 418 147 8,000 | Lumbosacral Ruptured type Excision, Repair | - Hydrocephalus
and VP shunt
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unJ91snd

n19AnwIHTU8 myelomeningocele Fodumaa
AaUnfARousiinged neural tube defects A1n5udaya
ldansAnefihenguilulsmerunaudden Tne
Manstivdeyadnwiaan 6 U wugiae myelomenin-
gocele MSUNMSHIGASNYA 8 518 FeAmn 0.4 fo
\AnAARAN 1,000 AR

iesangidewdnwinlsangait 1iulsafiieida
MapnainUnneiugnasx nielladeideeiiamnan
Uoorinuls 1du nssmseAlindgsiaasyingsudszniu
nsalwdn n1sdnAssdegeasinane deanarinld
IsnnsifadenanAaen taIIUNBNITARER KN
fgefidadeideszasunsmfiiiannnideclunisia
myelomeningocele AaNISNIBATIA LHKA N5V
Usen1wenudnuI19ma (Carbamazipine, Valproic acid),
Tsmumau wasansenfiniizdan (dndnannndd
110 Alansn) Fenisiansndnuszifinainuas
uitnlflwngsaden slmfinnisiiszionngu
wanaNs n1sianasaitadenawaaenliin ns
¥ elective cesarean section lagLfinAINNTZaRTZIT
M8199zd1N15022188ANNSUNALTURD neural tissue®
LAZHAIARDARTNITOLASENAITNNT DN IHATITALE
fhewnands laun nsUssifuntessuudszan nns
p39939MeaUszfindnumszassnalsauazniz
Twseanasmsdn AsIas19nenIANRAUNATINUIN
Tuszuudn (Folunsfnuitdigioe 1 e 48 im-
perforated anus) N13davuangielneuauniinge
wawRzWAd N15U89MW neural tissue lABA1IHN wet
dressing fawiings 59nG9n1589 investigation TN
aa iainSenanansonlunsdign neiionants
5nwiif uazLfin morbidities WAz mortalities AagUae
ﬁaaﬁqm

ﬁl'lﬂﬂ’l'iﬁm:}’lf: sex distribution 2DILWAAILEAD
awAndaLrifiu 7 : 1 gUaefinu Chiari Il malformation

nnAnlasunIAate VP shunt lddsnelafsiasin

hind brain decompression

Aoustinarnnisanunit WUI1§U28 myelome-
ningocele flannaLiia associated anomalies ‘Vd;éj\‘l Wl
aenalsimudslaiaansnagule flhenduiialanis
\im associated anomalies ¥1NN31L5ARITHANITUA
Aufinaianaanuszamlala (neural tube defects)
Ussunnin Liiesa1nn1sAnuitls Andiag neural tube
defects UszLnaw 9 aanly

n13H1BBSNwtw winlasunisifeseinie
ruptured type MIstASUNISHIGR Aelw 72 Falug
WieaANIsUIAEURE neural tissue UAZARSHT

1 I

n1sAmLEe 2 WuIHUIedIwIN 5 518 NIadeInln

'
o

ruptured myelomeningocele wazlasunisinAnfisze:

s a

naNnni 72 Fluendinaen WugUeduyes
Wi wIn 4 318 uasgihednniinedenfnanie
IWIB 1 978 ﬁﬂ?&l ruptured myelomeningocele ¥inn
Ig5un1stnfngnazinldenanshade morbidities
Las mortalities Qﬂ%%

diaenia 8 318 1asunssnwlaenisinsn sae

'
| [ U o o =]

38015619 9 4196w InetladedAy Afuasanisien
38n15u60 TaA Winving degree 89 hydrocephalus
AMEUNINTDn L1n L?iaﬁ’uamaa"mau HANII3N©N
i:ﬂ:mwaaﬁﬂaanéjm{ FuusAu nzunsndoud
\indw

azlnseanasAsin (hydrocephalus) 1TwA1
AnUni LLa:ma:Lminﬁauﬁwumnﬁqﬁlﬁammﬁyﬂm
n15LA/ VLﬁTLLﬂ' aqueductal stenosis Kkae Chiari Il mal-
formation® #9n133nwn1azlwsanamsinfinans
ANWAZLAANIISUNINTDURDHIHINAFADNANTTINW
szgzenIuazszauaAdyafinsecgiie dmSunmd
wnnzanlunsldgunsaivaszuierinlulnssauas (VP
shunt) WitesnwannazlnseanasAana Taud dnsings
2895178 degree 784 hydrocephalus WAZNIILAANTIE
fodaraadorinann

UaduNvin A delayed VP shunt TA155n¥1A122



Neurological Surgery
Vol. 12 No. 2 July - December 2021

91

IwsesnasAan laud dmings uazn1singoiada
eHEN
n1sfin ladunassaannuaan1anaIeszUIe

s

# ladwAaInIaNUNAHIARTAAT WUITTNNBS AU

o o

WINUNAINIDY 28219aN7151d EVD N1 29n15H

' %
s

& o o @ I~ o d a0 v a a &
inlasunacsinmntadeiesnivinldiianisfinige
Jadeniinaranisfinizazesgunsniviassuign
Tusneg (shunt infection) 1AWA ruptured myelomenin-
gocele WIRBNAINIEE LLaxmﬂﬁ’ prophylaxis antibiotic
AIUsILE15UNT33NWlwngH ruptured type Jadenifing
1 =3 J § v £2 U g:" I a
RaNsAREoYauEaNaNed taLA S28LIANAIUATIR
Q%IET?UHW?EJWI?I’M%H’] ruptured myelomeningocele w1
TadunaI3291NUEANTG R (CSF leakage) Ansugiae
NHLNAENARLEN IINAITNUNIBENNBEAUNARANIT
HN6R 7ilalannsaduTlngw fascia WA %% subcutane -
ous 16 anwusnuseslsAinie wazivinsaiae
= & o o a
NSANWREIIATDYA1589 289 bowel blad-
der dysfunction a2 skeletal involvement 891N 26
NISEIATIVNVANIZAN LAZITABBINIIIBATITUSNEA
AagLNNESTUUNILABTEENIZ LAZWNNEAa8NISH
nzn NFARWALUIBLNEY 2 578 NNIARINNIT
Snwiaanndn 6 sheldlannfanianissne vnlw
Taa1nnsaUszIfin 1309ANEINITALBANSIAY (am-
bulation status) bowel and bladder involvement Wag
tethered cord syndrome 1s
= ‘:3’ o [V~ |
annsEnwIRinlAAsAIwsINaeeg e my-
elomeningocele MN1SUNISHNARSNWIALTINE VA
WHHDAAILARBIBTINITAAAINAITIS NN Be9lsARN
WhasannuasAneLUY retrospective study 311113
nunwgszilew deandoyaluraiadin Ussanns
= 1 U v é ) U [ s =1
lun1sinwireninetes FaduiasiingasnisAnuyl
1 =3 =3 é’ é’ [V ~3 a
agnalsAn1un1sAnwIBaINIsoE i ARUSUN 28¢lsA
nand lulssneruiausiseanle wadildsansatsvan
¢ v o & ° .
awsanzaalsailuwlszmnalnela f93wn15vi multi-

center cohort study wiazivseleaitlunisanouwinig

TunsamgUiRinisninisifia morbidities uaz mortalities

U | 1 Ag} U
yavgUhenguilulssinalnels

unasu

foudanlulagungURnisainiaifia , morbidities
LLae mortalities ﬂaq@’ﬂm myelomeningocele 3sam
A0LHB99INHN1TINTIA NG TBLaS g SUUTEN
wnsANAN (folate supplementation) WAZATTNEIN
o o 8 1 - I
TwiSasunwianienisnen® uwranndszaunisainisiln
s o o L2l 1 éJ 1 o
Uszandasunndsnungiiengailugdioae 6 U
Tulseneruiaundon dn1snsrusanadeninase
N153n®7 TALA WARAGL, S2ELIRIRILARAEAT
N3N0, degree of hydrocephalus, nSIA prophylaxis
antibiotic, ruptured 158 unruptured lesion HaNING
dldeudonaaindaunnioananayusznns Nalukinis
U89A% 1159097 LAZNITAAAINATITNET N1TURTN
nrszidennlaanysal nsaapnasaaElaie,
AulsmzaUszgnan SIndayAaININIeNISUNNE 1
AAADAIANITINWILASAARTNNIITAWILUY &§9
#1213213W 1iasannlsanetunauNsannIaglwiam
#8UA% JNFUIBNITUNITINWIRAINAAI YA
a o Ji-ld 1 s v s o o
wITE R dewgan iU ssanABEuNNg Wnndunun
5197 Mieadas werurauasidIriNanansngale
AWIBITUATI T LANUNIBAINUALULWINIIIHATTUA
L2l dld =) 1 o [=) [=) 1a
gurenfinnainisuaiuiasianaondszamlade
Inganizunnglulssnuiuiagngm nonnzIeuam
dld L2 1 dq./l 1 1 |
nilonanuwegihenguiiUssuaznisdesiagUaeas

U

o ° o o & 4 a4 m
NF]'JPINEHﬂf‘ﬂlﬂﬂL%ﬂ\Tﬂ’]ﬂLﬂ%W%ﬂ'ﬁquLﬂﬂ A30LUH

Y]

a

thedymaanilaldfdnsusziuganinlunissne
Weuna mnanansnuilagaunnsassneg finanaan
Fudulsuazansnsadanondinaniaglunisauadiae
lnauSnwidszamdasunnd naisunnd a1gsuwng
S2UUUSZEMAIUASURUIBNIS B IUAZ HA0T NI
ARRINN1TINBILUUEUIEUaNYN 3 Lan wonanit

AIIARUIBNINUARBLNNESzUUNI AT HE1IZ 1D
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UIZLHWNE neurogenic bladder LASWNNEARENTIHN
n‘ﬁz@nﬁ 1 heunataanannlsaneiula wasNn 3
\Fawsiaa N Wiauszidnweazudlomnafinis
scoliosis mazﬁ’aﬁmﬁmgﬂ kas ambulation status a2

sRsnANAMAINEIaNA R Ue e
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unasU15euvMma:3nnnAUAagnssus:uuUs:an
Tuus:inAlng
Executive Summary of Neurosurgery Crisis in THAILAND

a o
un.Usziug lvayns
ngNITHARENTIN [Tane1uIagueT1YS

U35 1%a%NTINNTINTITHRIW I THATAAENTINIZUUUTEFIN service plan UBMAUAZZNITM

unun

Tuilagin TsandnTndasiaslisunisgua
SnwanwAagnssnszuvlszanidnlanidiAnzes
Uszindlneg lagawizlsauaz/mIanizgnidnnig
Aaen3snszuuUszaIn 91Ndoya2098unIINNTS

NRIBIIWATBAAENTITNIZUUUSEEIN service plan

uaugidednuannusialsa (ICD-10)

16000
14000
12000
10000

8000

6000

4000

2000

0

fl’i&’?’li’Nﬂ’75’75[Ith‘c’/

gURALAALAZRNLEA® NIENTWIAIGITUEY WU lsm
NADALAOATHENDILAN (intracerebral hemorrhage,
ICD-10 code 161) WAZAITUIALIUNTENDY (trau-
matic brain injury, ICD-1 code S06) L‘i“ﬁluﬂ’lmr;;n’li
esususLY 209Uszansing (U 1) uazlsAng
AagnssnszuuUssaniny 81i vimluanesuaz

ladunag (brain &z spinal cord injury) \RamAIluaND

Teurlszana 2557 f Shwlszana 2558 | Vevdlszina 2559

ranking_icd10 || ranking icd10 || ranking icd10
1 J18 i ! J18 1 J18
2 J15 2 J15 2 J15
8 161 3 161 3 161
4 121 4 121 4 121
5 A4l 5 A4l 5 A4l
6 S06 6 163 6 163
7 163 7 C22 7 C22
8 C22 8 S06 8 Ja4
9 150 9 C34 9 150
10 C34 10 150 10 S06

J18 : Pneumonia, organism unspecified

J15 : Bacterial pneumonia, not elsewhere classified
161 : Intracerebral hemorrhage

121 : Acute myocardial infarction

A41: Other sepsis

sUN 1 nsuazansvuansd wIndidedin 5 dwsuusn (ansvialsm ICD-10) Tull 2557, 2558 uaz 2559 La
WRenulas awaU 1 uas 2 Ao Uamsntdu (pneumonia) (J18, J15) 8wAU 3 Ao nasaLAanlwdnasuan (in-
tracerebral hemorrhage) (161) 8%AU 4 NaNxLkanalaznALEan (acute myocardial infarction) (121) LAz 8AU

a a & a .
5 Aa nsAndalunszudlden (other sepsis) (A41)

nu1ELM8: RAICD- 108 m3ulsAnsanIzinusasassauaaUlALA SO6-traumatic brain injury; 16 3-cerebral infarction;

C22-Malignant neoplasm of liver and intrahepatic bile ducts; I50-Heart failure; C34-Malignant neoplasm of bronchus

and lung; J44-0ther chronic obstructive pulmonary disease
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(hemorrhagic stroke) \iinsananas (brain tumor) N3
TwssauagAsin (hydrocephalus) L0usin Sa18ua1ing
dusiuniiofivinlifiaenwnanin audeinlvgiedn
Wies Usznaududefilynisesanueiaunaudszam
Aagunng Godanansznusenisidnde (accessibility)
wazAmAIN (quality) Tun1ssnuizasgiae
NIINEIWINIBABENTINTZUUUSZA M9 U
A% AIENRINITNNNZAN UazEIEUazdIBAnAIN
fin1suaznisanedldannisadls (preventable dis-

ability and death)

N1SIT1NVNISSNYIAIUAAENSSUS-UU
Us:aniOulynansisugu

1t 201 7" UszinAlneaduwlssnaAndansinie

nsdedinaingufinaasnasgaduduaunisaasian

Trﬂﬂﬁé’mﬂmmﬁa%’ﬁmmnqﬁﬁl,m%'l% 36.2 57868
1 =1 % =3

100,000 Usza1n5 wazluwaazl Anlnedasuimau

NINNTT 1 ATWAK LHSTIANINNTN 20,000 AY WAL

na1eLdwARRNISNINNI 40,000 AR LazHAINGHY

D.

=3

LHENIOLASEIAININNTT 5 UAREIWUIN® FUIALTUT
\FedTnangURneasnasiieu 75 % finsuimdud
spe (ag10iea/Saniueieazin)’
nsfifuindufifennsanauaziniizgniin
NUsEAMAaFIERS Ao mazqmﬁuauamﬁlauéﬁ
(brain herniation) #ea1ndayaidenuin’
1. dredalanngln 1 1l dasenelndiAes
0 % uaslifin1znwwanin
2. dkdalanielu 2 dalae wiednuni
UTEHIU 70 % NWWANTN 15% LR8P0 15%
3. dunsandsan 2 flasluudr fdnanene
waznwanmge laiduiieansuin
3INTBYAIINAIFIAKZBINTENTIIAIT1TUHY
(Tsswenuafinsnanasls doyatl 2561) Sussanamw
Tudanwnfinia wui
- Uszanm 12 a1wAw (20%) Alanawnfa
nsEARaNeIN18TH70 Wit
- Uszame 30 a1wAw (50%) Alanawinfa

ASHIBAENAI1WA9 2 FalNe

- sz 18 1uau (30%) nalemanvzdrdemardaaveamelunaiminzay (mMeluna 292 Tua)

12 auAu 0 duau

i;ﬂa\) 20%

2561 /

ﬂizmwu"mmuqﬁn’w\‘ -

31]‘*?; 2 5:almmﬁvlﬁ%’un'mhﬁmauaﬂuma:qmﬁuauauﬁ'a%ﬁa (brain herniation) AUSRIIAIY WAZNIILETINS
inanadlunzandnasUszgnguludimginin (Ussiinandadeindsausudaenssassuulszamnle
Tsaneunaruduaz mialsowenuianillifisstladeien andoyalud 2561) osaz 30 2aeUszazwlndan
ginmaldanansadnfionsiiananaslwaizgniduls
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- Uszanm 18 a1wAw (30%) 21mlaniad
azidnfensenARanasneglwaranzan (nneln

e 2 Flue)

A2W9TIUU a:AUABVNISATUAAENSS
s:uuUs:anuindu

o @ X y o
ANINU2BIUS2819% (patients’ need) N
D9 LATUNIRLARIBARENTTNIZUUUSZAN 220NA%
d U el =1 s
dnluawiansae 2 Jade Ao 1. diAngeany uas 2.
NI RIUAZNITHRIBITZUUUINTHIANEIWEW ) A
2% lneisneasdenmod
< da . R
1. UIRLAUNAIYE (traumatic brain injury)
gURL1A9133 (road traffic accident) wazn1311n3Ne
smenulaiiaeag (violence) Hgeangazdedinisnan

AAVNEN (fall) NINA%

2. AaaALRaA lUANBILAN (intracerebral hem-
orrhage) QAN WTE9aTN

2.1 gUaegnion1sinuis1uialanaznas
doanniu vldfinsldendunisudesazenion
LALEABLNARLRER (anticoagulants +LLag antiplate-
lets) NnBudeazrinliianadesiiazindensanle
anpaiiangn (15 1)

2.2 Stroke fast track mﬂﬁmazmaﬁmﬁam
(thrombolytics) T%Isﬂ%aaﬂLﬁamaNaa(qmﬁu) i
Anaieafaionsanluanasduin (10 1)

2.3 nmsWaniien (hemodialysis) Gtaelsaln
dienarlaniienniniu Fedinanaieaiaien

panluanaainausae (10 11i)

dg’ 1 o wa o J
3. Luaaan‘luauaa NUITHGURANTIUTBDIL D

sanlnaNaINIndwlnlszanawa1aing Taatiaain

12.79 /100,0001u% 2505 1{lu 25.04/100,000
a 5 a o & A
1ul 2514° waziiuwilinazuingwiiosann
3.1 fUaenziSefieng@une1in1nau(a1nns
infensinunswnziSelaNInIwikasann1THEwE
(=3 a .§’ a 1 o [ < 1
N SUNNIRINORNIAR1S 9) Tildn1ewziSouns
nszanglufianes (brain metastasis) wulann
3.2 N15L3109N155NWINEIUNE HNISHN
on7sdRaNamas (CT scan) LAZAINARBULHNLAGN
T (magnetic resonance imaging; MRI) UB&24H1N
MldinAN N Reefiasifin Lbosanluanes (radiation-

& o
induced brain tumor) 1N **B19 reference

4. Chronic subdural hematoma LLa% degenerative
diseases ﬁlz&dﬂﬂ%ﬂtﬂ‘i"l%ﬂigmﬁlﬂﬂtﬂlﬂéﬁlﬂﬂwﬁgﬁ
ang

wasiitosandnszasiUielunissusoya (high
concern), AIINAIIAIINN1TNBISDY LAzAND1WNT
guasnugthefianszsusnasgIugedn (clinical prac-
tice guideline) inl#LAiRAMNABINTT (people’s want)
TwnsguanazanafinanUszsanAasunndiiiamin
2 (luUSanagUaewinu winssowinduanni
3 whdanuiianian)

WNINEI LNNRIB AW ENTTNIZUUUTZEM
wazlaifinsmdennissessuilaniluewianiiine a

\IRINOAFWARENTINTZUUUTEAINBLE1ITUU

NFANIYNISWAIUN

iiaLinnsi8nie (accessibility) agn9iTn
599 (equity) LLazLﬁaLﬁuammw (quality) wazAINH
Unanne (safety) 299N15QLATNBIATWARINITNIZUY
Uszamag198obn (sustainability) n1SWRIWIAITH

WKINIFIB LUTh
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INCREASED DEMAND FOR NEUROSURGERY CARE

Aging Socity
Service Plan

Traumatic Brain Injuries

8 hemorrhage

Brain Tumo:

1. AMMAUAUNUIN wazdamuaInIsaly
15U URIUAIY Neurosurgery {ian15LEa9nIs
ALASNWIATWAAENITINIZTUUUIZaINaaIUT %
waztiialwfin1sdnassnsnensagronanzanuas i
Uszangam  masudelseweunafisidnnnasinnsn
FwAasnssnszuulszamin 3 seau sodt

Level lll --- Practical Neurosurgery (PNS) &
UszaNFAagunNngae19kes 3 Ak NIARINEINISE
lunisguasneigUaeluntisqamiduls (emergency

conditions) wazaN1saRIARLsANINEIEINTUTRWIA

Chronic Subdural Hematoma

3UN 3 a3 lviAINs 1 Tw wazAIN
ABINISAIWARLNTINTZUUUSZEIN
&
NINTWLHAUIAB

(common uncomplicated conditions)

=1

Level I --- Advanced Neurosurgery (ANS) &
UszaMARgLNNEaengiae 5 A AAINEINITONIGD
I’iﬂﬁ&joaﬂﬂﬁ’uﬁ’ﬂﬂﬁ (complicated & complex condi-
tions)

Level I--- Neurosurgery Center (CNS) Huszam
AaauNngan 9o 7 A (%ﬁﬂLLﬁﬂ‘lmL&iazmmqﬂmw)
fimnansalunisinananadlmangULUy 38k

functional 8% endovascular Neurosurgery plg

Level Il - PracticaINeur?surgery (PNS) -

Iranaunasssin S wia M1)

(samaunarzein A)

)
Level Il --- Advanced Neurosurgery (ANS)

Level | --—- Neurosurgery Center (CNS) ¢

(1omas 1wy
Neurosurgeons 3 » 5 7
: ~/f Neurosurgery Facilities teveim Level II Level |
‘} Emergency conditions ;s + +
g Common uncomplicated conditions + +
Complicated & complex conditions - + +
Functional Neurosurgery +
Endovascular Neurosurgery +
Research + +

Training Center

sUN 4 unumuazdaAuansaluvn1sufURKEA% Neurosurgery zaalsenenuiagnduaz/mianill
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MINISTRY OF PUBLIC HEALTH

finamlaanTEnIag

o0

+12 -11

51

Target 380 Neurosurgeons
>

2540 .....954) .

O O O O O-

MInaauNnganIlszamdasmans

53U 5 MasAvAIwAneNIINIzUUUsEamM-AET 2515 MSniin1slnausnanzUszanAaeAdns awiel 2560 &

QAJ =] I s o o 1 o Ql-' o U a
Ranwnziiowmdnuszamiasunndsin 559 an vowaglulsowerunagud/malus $1mm150 an doyalul

2561 AUszanAasunndanlnaiiinewlulseweuiaguwiuaz/msenalu 12 an uaiUszamAREuwN LGN

maanvlﬂmnizuu 11 AR

2. NMAIAUANUARLNTINIZUUUIZEIN (Work—
force)

ANl IR InezasUseamAaeunNng gL
Jaynizaelsone1uialunsznsaeaansngs $1un
Wananefimanzanlulsoneuiagud mluszes
N3EN3EI51TY Aa ad1avios 380 A Tuanzid
2562 AUszamARgwANglwszuuies 170 A% LAz
§i 13 SmTandslafivszamdasunnd

o Y 1

n1skdILazAtagansUszaINAaauNNg 1%
Ussihniisasfinnsanageasedonassusiu 91nn1s
ARATIERAUMRZEINTFLFeUsEaMARguNndaan
uanszuugn1siu wulladeuazumwanioudlasion

2.1 3zuun13UUBeIw (work system)
iieenngtaesuwlaszamdasranss Suwangdae
NN (high volume) 8R31A18LAZNN15g9 (high
risk) Aldanegenonsinads Snwiuaziu (nigh
cost) LAeasan1sassasgennguieuazyif (high
concern) waz \un1szuunsufidnAa (high burden)

dMTUYAIININILNNEUAZNE1UTS ke IBUsEE M

AREULNNENIIMANIZAW service BomIuaNSIuAL
AnndsBwansauiwagiuiayaaadudaulng usd
21ANISUSHISIANTSLE9TEULLALLIASETNE BlWnIs
wawwdululagh eangrun mpnuseLiosas
AnHdaEu uwamoila Ao n1slwsingaawdaenssy
szuvdszam Tulaseasnalsanerunaguduaz/mia
Tsanenunanall uasinnualilsoneuagudsiin
n1swsasnawlduaasanieln 2 U uazdenenelug
Tsowenuranaluniel 5 ¥

2.2 dgynusainznitesdmuali (bun
out) INNITIANEN 1ASen uazWndewldifie
warduszeziaauwin FldiAnAnanitosdn wasdia
wAnNe a1 uazlszAnsainnisinauan
at ielasiuldlussamAasunnéiinanzmani
widluamansfiffign Aa n1simuaAnsauLIaINg
fowimanzanzesszamAaeunng Gat

n. 91giaend1 40 U agiaslaiiiv 10 Ju/
Wow (UoBeuuszann 80 dalaa/dunnd)

2. 818 40-50 U agiaslaiin 7 Twibon
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21sasus:anfagmans
Un 12 adui 2 nsnmiAu - SUIAU 2564

(UfRamlszanm 70 Falae/dunn)
A. 818 50-55 U agiaslaiiiv 5 Tu/ibau

(UfuRamlszanm 60 dalue/dUnnA)

I
a o

9. ganndn 55 U fansldegis (UHUR
guUszanm 40 Falue/dUane)

3. UszamAaeunndanyla THvineusin
UTNNS OIUAMAN kazaenanUszaunIsel

2.3 AIRBULNBTIANIZENAUATTZH 113
AmuarrauLnwieagilaLaz N IUsE s mARELINE
Twagluszuu 1du iinAmauwnmdn 2 1 (Swis
ém%’uﬁ’m%’urﬁhLmulaﬁﬁm&;ﬁmwmag”ﬂﬁﬁﬁam
AIUAI5ITUED (W.A.6.) ATEIIIFILFINALAY UaTA
FaULNUJURIHWENLIA1512N3)

3. LASasila Ltaﬂa’?ig (Equipment and Neuro-

surgical Intensive care unit)

Hagindnnaiaminluannisluimaios
folun153iase n19RnaINUIZIE WaZNSHIAR N9
Famifinsasfiofimansanuasinaieasdisannis
s0Ra8 ARNIEkNINdaw nUsEBNEn uasLiia
anwdaaadelunisguagihe duiinsuduidn giae
AWHAENTINTZUUUSZAMMEwInNINN3ENAD uag
peaga1Ren1stEnARnINeIN1seg19lnadn N13gua
dUqeluledgfansinismedeaninegroinladn®
Isenenuiamsdnldil ladgdmsudthedaenssnszuy
Uszamadnaufisane lilaufingnnmnsineIneIung

LAZARDASIRANE

asu

Usza I WIBNINEI Ll F1NITL N B9N155 NN
lunzgniduswdaenssassuudszamle d1uam

1 s L 1
wazn1sAvagaslszamAasunnddaudgnilng

n1ssnwnUszamAaesunngveg szuudaaad
1 [ @ o o a v o

981013967% N139AnILATesHauazladglhifeone

A1N1308ARAITNANNISUAZNISL AT U8 %
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