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Abstract

Introduction. When managing intracranial pressure
(ICP) disorders, that is, deviations from the normal
value (5 - 15 mmHg), it helps to understand the vari-
ability of cerebral blood volume and cerebrospinal
fluid.

Aim. To explore from a series of cases the impact of
nursing interventions on the increase of intracranial
pressure and the possibility of preventive action on
possible oscillations of measured pressure values by
modifying sedation and analgesia in order to avoid
potentially negative effects on brain injury.

Methods. The study included six patients, with the
average age of 59 years, hospitalized between De-
cember 2018 and May 2019, on whom measure-
ments were performed before, immediately after and
30 minutes after the end of a particular intervention
using an external drainage and monitoring system.
Intracranial pressures of patients in an induced coma
were compared with those who were in a natural
coma.

Results. During morning nursing care and aspiration
of secretions, an increase in the mean value of ICP
was observed immediately after the intervention,
but the t-test for dependent samples showed that it
was not statistically significant, while in massaging
patients with turning it to the side it was statistically
significant. Combining all interventions into one,
without categorization, there was also a statistically
significant increase in intracranial pressure immedi-
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ately upon completion of morning nursing care. After
30 minutes, the pressure values in all interventions
approach the initial value and remain within the de-
viation of 1 mmHg.

Conclusion. Most nursing interventions are associat-
ed with a slight increase in ICP that is not statistically
significant. Greater oscillations were observed in pa-
tients in an induced coma than in those in a natural
coma, which could probably have been avoided by
even stricter titration of analgosedation immediately
before and during nursing interventions.

Introduction

The volume of the central nervous system is con-
stant, so it is wrong to think of pathological ICP as
the result of the “extra volume” in the intracranial
space (1). Namely, if a massive lesion such as a he-
matoma, neoplasm, or parenchymal edema occurs,
the other components must be displaced, and the
final volume must remain unchanged (1). Because
the brain is made up of three components, the pa-
renchyma, the cerebrospinal fluid, and the vascular
part, an increase in one of these volumes causes a
decrease in the other two, with a concomitant in-
crease in intracranial pressure (1). The normal range
of intracranial pressure is usually 5 - 15 mmHg (2). In
addition to pathological events, whose indirect indi-
cator is the reactivity or non- reactivity of the pupils
to light and motor function, the height of intracranial
pressure can be influenced by some external factors.
For example, inappropriate position of neurosurgi-
cal patients, airway obstruction, fever, and irregular
and difficult defecation accompanied by strain and
pain lead to an acceleration of metabolism, and con-
sequently to an increase in intracranial pressure (3).
While preventing the abovementioned, it is necessary
to prevent complications of prolonged lying down,
perform skin care and passive breathing exercises.
In the case of a restless patient, it is necessary to
prevent injury and calm him down (sedate him). Ad-
hering to the rules of asepsis, it is also necessary to
control the patency of the cerebrospinal fluid drain-
age system and the condition of the ventricular cath-
eter. Although most nursing interventions are aimed

at alleviating or eliminating predictors of increased
intracranial pressure and despite proper nursing care,
different interventions may directly or indirectly af-
fect ICP. Several studies have been conducted about
that connection so far. In 2013, Daiwai M. Olson, to-
gether with a team of experts, conducted a study
“Effects of nursing interventions on intracranial pres-
sure” (4). Twenty-eight patients were included in the
study, and measurements were performed after the
first and fifth minutes after the end of the interven-
tion (4). The measured values varied widely, and it
was concluded that the response of intracranial pres-
sure to care-related interventions was inconsistent,
which is attributed to the fact that nurses perform a
wide range of interventions when providing routine
care to patients whose ICP is monitored. Four years
later, in the United States, a group of scientists,
again led by DaiWai M. Olson, conducted research
on new approaches to research about the impact of
nursing care on intracranial pressure, a prospective
pilot-observational study of 10 patients requiring
ICP monitoring and nurses who agreed to participate
(5). As the behavior of nurses was also success-
fully studied during the study about the pressures,
it was concluded that the implementation of such a
study is possible. Coordinating and analyzing mutu-
ally exclusive and exhaustive behaviors has shown
that nursing behavior affects patients ‘intracranial
pressure (5). In 2002, a prospective non-randomized
study was conducted in Milan to evaluate the impact
of tracheal aspiration on intracranial dynamics in the
acute phase of head injury (6). Seventeen patients
with severe head injury (GCS < 8, range 4-8), sedated
and mechanically ventilated, were studied during the
first week after trauma by measuring blood arterial
gases and jugular oxygen saturation before and after
the intervention (Sj02), ICP and mean arterial pres-
sure (MAP) and cerebral perfusion pressure (CPP)
was calculated (6). In the case of patients with head
injuries who cough or move, it was suggested to
deepen the level of sedation before the end of the
procedure in order to reduce the risk of side effects
(6). A 2014 pilot study aimed to investigate the sec-
ondary consequences for patients associated with
well-defined nursing interventions (7). The definition
of secondary deterioration was intracranial pressure
more than 20mmHg, cerebral perfusion pressure less
than 60 mmHg and systolic blood pressure less than
100 mmHg for 5 minutes or more, within 10 minutes
of the start of nursing intervention (7). The minute of
deterioration should not have been consecutive. The
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study included 18 patients. Relocation and concur-
rent interventions were nursing interventions that
caused most of the secondary exacerbations (7). In
2001, in the Central Intensive Care Unit (ICU), Sis-
ters of Mercy University Hospital (KBCSM), the de-
partment where the current study was conducted, a
study was conducted to determine the association of
neurological status expressed as the Glasgow Coma
Scale with intracranial cerebral perfusion and mean
arterial pressure. (8). It was concluded that moni-
tored intracranial and cerebral perfusion pressures
were well associated with GCS (8). There was no
statistically significant correlation between GCS and
mean arterial pressure, which the authors interpret-
ed by iatrogenic procedures maintaining mean arte-
rial pressure (8). For this reason, the subjects in this
study were included, among other things, according
to the GCS criteria. These studies served as the ba-
sis for conducting a study of the impact of nursing
interventions on changes in intracranial pressure in
this study. This has been extended with several ad-
ditional interventions and a well-defined measure-
ment time, including some criteria from each of the
studies already conducted.

Aim

The aim is to investigate from a series of cases the
extent to which nursing interventions affect the in-
crease of intracranial pressure and whether modifica-
tion of sedation and analgesia and the most gentle
performance of a particular intervention can have a
positive effect on the absolute value of measured
pressures and thus avoid potentially negative ef-
fects on brain tissue or on the general condition of
patients.

Hypothesis

H1: Performing morning nursing care, which includes
bathing and oral hygiene, tracheal aspiration, mas-
sage and turning of the patients, percutaneous tra-
cheotomy and cannula replacement, significantly
acutely increases intracranial pressure, but it returns
to baseline after 30 minutes.

HZ2: By adjusting sedation and analgesic therapy and
with as gentle manipulations with the patient as
possible, clinically significant variations in intracra-
nial pressure can be avoided.

Methods

The sample was formed so that the study included
appropriate, available subjects who were hospital-
ized during the study (from December 2018 to May
2019) in the neurosurgical part of the Central In-
tensive Care Unit, University Hospital Centre Sestre
milosrdnice. Thus, four male and two adult female
patients in a coma with external ventricular cerebro-
spinal fluid drainage (EVD) were included. The first
of these, a 43-year-old male subject, was diagnosed
with intracerebral hemorrhage and underwent 51
sets of measurements over fifty days in a ratio of 24
sets using analgesic sedation and 27 without medi-
cation. The next male subject, aged 21 years, was
a patient diagnosed with a brain tumor and due to
a short coma was a participant in 3 series of meas-
urements in the presence of analgesia. The remain-
ing two male patients were hospitalized for a diag-
nosis of intracerebral hemorrhage. The first, aged
75 years, was the subject in 25 conducted series of
measurements, 12 of which in the presence of anal-
gesia. The last, aged 62, was a subject in 25 series
of measurements, all under the influence of drug
therapy. Of the two remaining subjects, the patient
who was 82 years old and diagnosed with intracer-
ebral hematoma, participated in 9 series of measure-
ments, all without analgesia and in a natural state of
coma, while the other, 68 years old, participated in
15 series of measurements, of which only one was
performed without medical support. During statisti-
cal processing, patients in a state of analgesia in one
group were compared with conditions without anal-
gesia in another (GCS less than 5). Patients without
analgesia are those who ended up in a coma due to
pathological processes in certain parts of the brain.
When measuring the value of intracranial pressure,
the Duet external drainage and monitoring system,
from the American company Medtronic, was used.
It is a system that drains the cerebrospinal fluid by
gravity. Although it can also be used for lumbar drain-
age, only patients with external ventricular drainage
were included in the study. Monitoring is performed
on each patient via the Infinity C700 and the Drager
Infinity Delta XL monitor, which is connected to
the Infinity HemoMed Pod with a HemoMed cable.
Through an invasive hemodynamic monitoring sys-
tem that connects to the Duet switch of the external
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drainage and monitoring system, the entire system is
connected to the Infinity HemoMed Floor and to the
monitor itself. The invasive hemodynamic monitoring
system in this case comprises 100 ml of 0.9% sodium
chloride infusion solution, a single, disposable Merit
Medical invasive monitoring set and a corresponding
cable that connects said set to the Infinity HemoMed
Floor. Upon arrival of the patient from the operat-
ing room, the external drainage system is attached
to the stand next to the patient. The connections on
the system and its passability are checked. The sys-
tem for measuring intracranial pressure, after it was
washed, is connected to the first switch to the pa-
tient's head. Then, but also after each change of the
patient's position, a laser is taken and connected to
the intended part of the external drainage system at
the number “0". The laser also contains a spirit level
that shows the plane of the number “0” flush with
the external auditory canal (ear canal). Values are
measured in millimeters of mercury. System resetting
is performed three times a day or after system dis-
connection, by resetting the values on the monitor,
by lowering the external drainage system to an over-
flow point of 0 mmHg. The patient lies on his back,
with the headrest raised by 30 degrees. In relation to
the patient, the external cerebrospinal fluid drainage
system is located in the previously described plane,
is at the height of the external auditory canal, which
means at the height of the third cerebral ventricle.
Subjects were connected to a respirator when meas-
ured via an endotracheal tube or cannula. Conducting
this prospective research all data were obtained by
measurement.

Ethics

The procedures carried out for the purpose of con-
ducting research on the impact of nursing inter-
ventions on ICP changes were in line with the Hel-
sinki Declaration and the unique requirements for
Biomedical manuscripts, and the implementation
was approved by the ethics committee of the Sisters
of Mercy University Hospital. Also, informed consent
was requested from the caregivers of the subjects
involved as well as from the only subject whose
state of consciousness had risen to GCS 15 during
the study.

Statistics

After the distribution of the collected data into
classes, descriptive statistics were conducted. The

data are being shown using a histogram. Because the
measurements were performed in series related to
the intervention (before the start of the intervention,
immediately after the end and 30 minutes after the
end), t-test for dependent samples for each interven-
tion compared values obtained before the interven-
tion with those immediately after the intervention
and the procedure was repeated to compare baseline
values with those 30 minutes after the end of the
intervention. The obtained results are displayed in
the boxplot.

The statistical software Minitab, used for data analy-
sis and processing, is a 2019 version.

Results

During the research, a total of 128 series of meas-
urements were performed: 17 during bathing, 82 as-
piration of secretions, and 29 when turning patients
sideways with massage. As an intervention, port
transport of patients for diaghostic tests was treated
in the same way, but comparing the arithmetic mean
of the measured pressures with respect to the state
of consciousness was not possible due to the small
sample (N=4). Also, the sample in the interventions
“Percutaneous tracheotomy” and “Sampling for mi-
crobiological tests” was too small and for the same
reason was not included in further statistical pro-
cessing. In 31.85% of measurements, patients were
analgosedated with midazolam, sufentanil, and in a
few cases isoflurane. In 21.41% of measurements,
continuous analgesia with sufentanil was used, and
in 1.48% only sedation with midazolam was used. In
39.26% of measurements, no drug was used during
the implementation of a particular intervention. Be-
cause lower, along with the cerebral cortex activating
parts of the brain that continuously excite the cortex
with their impulses are needed to maintain normal
consciousness, coma can result from damage to the
cortex or damage of the lower parts (pons and mid-
brain) (9). The estimated state of consciousness of
the subjects ranges from GCS 3 - 5, and the condition
of all included patients occurred posttraumatic or as a
consequence of surgery of the tumor process on the
brain. The overflow point in the patients included in
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this study, which determines at which height of the
ICP the cerebrospinal fluid will begin to drain, was at
15 and 20 mmHg, respectively, and the drainage was
also open at the measurement. The disadvantage of
the system is the possibility of clogging with a blood
clot or a piece of tissue. This happened, and conse-
quently, the measurement values were extremely
high, which is why they are only mentioned but ex-
cluded from statistical processing. In this patient,
the external ventricular drainage (EVD) system was
subsequently changed, while in the others the sys-
tem was the same throughout the study. The results
obtained during morning nursing care are shown in
Table 1.

Table 1. Descriptive statistics for the
intervention: morning nursing care for
all respondents in whom the mentioned
intervention was performed

Variable df

Mean SD Min Max

Table 2. Descriptive statistics for the
intervention: morning nursing care with a
division between performing the intervention
with or without analgesic sedation

Before 16 12.71 | 5.05 5 21
Immediately 16 15 207 5 30
after

Variable Mean SD Min Max
Before 12 4,90 7 21

c
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w | after
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30minutes | 165671 493 | 3 16
after
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=] after

=

3%

£® 30 minutes

=3 1273 539 | 7 23
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16 12 517 3 23
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Comparing the values measured before the start of
the intervention with those measured immediately
after the end of the intervention, the values ob-
tained are t=-1.62, p=0.124, while comparing the
values before and 30 minutes after the end inter-
vention we get t=0.64, p=0.530. If only the values
of analgosedated patients are compared with the
mentioned subjects, the data obtained before the
beginning of the intervention and immediately af-
ter the end, we get t=-1.63, p=0.64, df=5, while in
subjects without analgesic sedation we get t=-0.67,
p=0.519, df=10. Values measured before the start of
morning nursing care and those 30 minutes after the
end of nursing care of analgosedated patients show
t=0.61, p=0.566, and in patients without analgesic
care t=0.28, p=0.785 (Table 2).

Most ICPs were measured during the “Secretion aspi-
ration” intervention (Table 3).

Table 3. Descriptive statistics for the
intervention: aspiration of secretions in
all subjects in whom this intervention was

performed
Variable df Mean StDev Min Max
Before 81 |11.506| 5.876 2 29
Immediately | g, |17 790| 6561 | 1 33
after
30minutes | g1 197 572| 5831 | 2 30
after

Comparing the values obtained before and immedi-
ately after the completion of the aspiration of se-
cretions, we obtained t=-0.71, p=0.477. Taking as a
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sample only measurements with analgosedation t=-
1.56, p=0.133, df=25, and without analgosedation
t=-0.00, p=1,000, df=55. Comparing the initial value
of all subjects involved in this intervention with that
of 30 minutes after completion interventions, t=-
0.74, p=0.459 was obtained, in analgosedation t=-
0.42, p=0.678, and in patients without analgoseda-
tion t=1.06, p=0.292 (Table 4).

Table 4. Descriptive statistics for intervention:
aspiration of secretions with division between
performance of intervention with or without
analgesic sedation

Variable Mean SD Min Max
Before 1212 | 798 | 2 29

S
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w | after

cC

m

=

E .
30 minutes 1232 | 826 | 2 30
after
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i
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7

o .
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= after

=
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i .

= | 30 minutes 1080 | 4354 | 8 25
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No statistically significant difference was obtained in
these measurements. ICP values obtained during the
massage and lateral rotation of patients are shown in
Table 5 with a division into analgosedated and non-
analgosedated patients in Table 6.

Including all patients included in this intervention
and comparing the values obtained before and im-
mediately after the end of the massage and turning
patients in the lateral position, t=-2.17, p=0.039. A
statistically significant difference was observed in
this, which can be explained by the small number

Table 5. Descriptive statistics for the
intervention: massage and turning the patient
to the lateral position in all subjects in whom
the said intervention was performed

VEED]E df Mean SD Min  Max
Before 28 | 1165 |511| 2 | 21
Immediately | >¢ | 1310 | 666 | 1 | 30
after

30 minutes 28 | 1207 | 631 | 2 | 26
after

Table 6. Descriptive statistics for the
intervention: massage and turning the patient
to the lateral position with a division into
performing the intervention with or without
analgesia

Variable Mean SD Min Max
S | Before 1238 | 7.65 2 21
B
o
a .

ED Immediately 14.00 10 1 30

< | after

c

m

£ .

= |30minutes | 13413 gg2 | 2 26
after

c

8 Before 11.38 | 3.981 5 21

S

(]

é’ | diatel

= | mmediately | 1276 | 517 | 4 24

= after

5

2 30 minutes

= | after 11.67 5.28 6 25

of measurements (N = 29), and also by the fact that
even after the division of patients according to the
type, we get small p values compared to other inter-
ventions. Isolating only analgesic patients, t=-1.19,
p=0.272, df=7 was obtained, and in those without
analgesia t=1.76, p=0.094, df=20. Also, comparing
the results before and 30 minutes after the interven-
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tion, tis -0.72, p=0.480. By division, in analgosedat-
ed patients t=-0.92, p=0.390 and t=-0.38, p=0.705
without analgosedation, respectively. In case we
ignore the potentially different effect of certain in-
terventions on ICP variations and group all measure-
ments into a common group called “Intervention”, we
get the data shown in Table 7, divided into analgose-
dated state and a natural coma - without analgesa-
tion (Table 8).

Table 7. Descriptive statistics of all
interventions in all respondents

Variable df Mean SD Min Max
Before 127 | 11684 |5636| 2 | 29
Immediately | 157 | 15571 |6687| 1 | 33
after
30minutes | 455 | 11571 [5826| 2 | 30
after

Table 8. Descriptive statistics for values
measured for all interventions with a division
between performance of the intervention with
or without analgesic sedation

Variable Mean SD Min Max
£ | Before 1237 | 738 | 2 29
=
hw)

0 )

S | 'mmediately | 9405 | 882 | 1 33

w | after

c

T

= .

=8 30 minutes 1251 | 776 | 2 30
after ' '

5 Before 11.38 | 4.674 3 26

i

hw)

% )

& |!mmediately | 1595 | 5409 | 4 30

© | after

cC

m

5

£ 30 minutes

S| 1115 | 4714 | 2 25

The t-test for dependent samples, before and im-
mediately after the end of the intervention, taking
as a sample all subjects included in the study, ob-
tained t=2.51, p=0.013, in analgosedated state t=-
2.68, p=0.011, df=39 and t=-1.27, p=0.207, df=87
without analgosedation. Comparing the total results
before and 30 minutes after the end of the measure-
ment, we obtained t=0.41, p=0.685, for analgose-
dated t=-0.31, p=0.756, and for those without anal-
gosedation t=0.66, p=0.508. From the abovestated,
two statistically significant differences can be ob-
served (p=0.013, p=0.011), both immediately after
the end of the intervention, which is caused by an
increase in intracranial pressure compared to the ini-
tial value measured at rest. Both increases are asso-
Ciated with interventions.

Discussion

Before and immediately after the intervention, tak-
ing as a sample all subjects included in the study, it
was found that in most cases there is no statistically
significant difference between the arithmetic means
of the measured pressures before and immediately
after the intervention. A small difference between
the arithmetic means comparing the intracranial
pressures during all interventions before the start
and immediately after the end of the nursing inter-
vention still exists in terms of the increase in ICP
caused by the intervention. The largest differences
in arithmetic means were recorded in the interven-
tion “Morning nursing care”, (u_difference: mean of
(Before - Immediately after) = -2.29 mmHg) in anal-
gosedated patients (p_difference: mean of (AS-be-
fore - AS- immediately after) = -4.67 mmHg). This can
be explained by the fact that morning nursing care
consists of a set of interventions, so this interven-
tion is the most comprehensive. After 30 minutes,
the pressure values in all interventions approach
the initial value and remain within the deviation of
1 mmHg from the stated value. Looking at the afore-
mentioned research conducted around the world, it
can be concluded that the same problem was ex-
amined but using different methods and under the
influence of different interventions. The study con-
ducted in North Carolina, like this current one, had a
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precisely defined measurement time (after 1 and 5
minutes from the intervention), but due to the wide
range of interventions, some at the same time, it was
concluded that the response of intracranial pressure
to care interventions was inconsistent (4). Although
different in the method of work and the inclusion of
nurses as subjects in the study, a study conducted
in Dallas examined the impact of nursing care on in-
tracranial pressure and showed that behavioral care
affected intracranial pressure in patients by aligning
and analyzing mutually exclusive and comprehensive
behaviors (5). In a study conducted in Milan, although
only secretion aspiration intervention was included,
patients differed by sedation groups (6). In the last-
mentioned study, measurements were performed
during nursing care according to a standardized pro-
cedure and almost all subjects had some harmful,
secondary reaction (7). The first hypothesis, that
performing morning nursing care (bathing and oral
hygiene), tracheal aspiration, massage and turning
patients, and the procedure of percutaneous trache-
otomy and cannula replacement, significantly acute-
ly increase intracranial pressure, but its value returns
to baseline after 30 minutes, has not been proven
because the observed pressure differences are not
statistically significant for almost all interventions,
although there is a possibility that with a larger sam-
ple and a larger number of measurements it would
be possible to prove it. We can't reject the alterna-
tive hypothesis that clinically significant variations
in intracranial pressure can be avoided by adjusting
sedation and analgesic therapy and as gentle manip-
ulations with the patient as possible, although it is
difficult to prove it objectively based on our results.
Namely, it was observed that patients in an induced
coma had larger oscillations in intracranial pressure
values than those in a natural coma, but these were
not clinically significant. During the research itself, a
small sample of respondents was encountered, which
was partially bridged by a larger number of measure-
ments in each of them during their stay in the ICU. In
addition, there are a number of factors that can influ-
ence measurement errors, which have been observed
and described by other authors conducting similar
research. During various interventions, secretion in
the endotracheal cannula appeared as a confusing
factor. Since “Secretion aspiration” was not the pri-
mary study of intervention in this case, the patient
would be disturbed during manipulation and a more
abundant secretion would begin. Due to tracheal irri-
tation with an aspiration catheter, the patient would

in most cases start coughing in an attempt to expel
the accumulated contents, vital functions would
increase, and thus the intracranial pressure would
increase as well. Another confusing factor was dis-
covered when extremely high values of intracranial
pressure occurred. Namely, several measurements
were performed immediately before the catheter
became impassable and it was necessary to replace
it. The values of one measurement measured during
aspiration and one during bathing were mentioned
for this reason but were not statistically processed
together with other results.

The study was conducted over a six-month period
and included all patients who met the inclusion cri-
teria. However, due to a certain degree of state of
consciousness, i.e., GCS less than 5, the number of
measurements divided by interventions is small and
thus the results may be skewed (“sampling bias").
But the research conducted may be an introduction
to further, longer-term research on a larger sample of
patients. In different patients, measurements were
performed during different interventions. Due to the
short-term analgesia, but also the different length of
stay in the ICU of the KBCSM, it was not possible to
perform measurements during certain interventions
in certain patients. The different length of follow-up
made it impossible to compare ICP values between
patients with one other ("measurement and detec-
tion bias”). Speaking of intracranial pressure, whose
monitoring has become a common part of the treat-
ment protocol for severe brain injuries, we are also
talking about a very important indicator of mean per-
fusion pressure (CPP), the most reliable indicator of
threatening ischemia and secondary brain injury (10).
There are also different theories of ICP height ref-
erence values from different authors. Some authors
take 15, some 25 mmHg as the upper limit, but most
of them agree on the limit of 20 mmHg, so the height
of the ICP above it is taken as an indication for the
application of therapy and therapeutic procedures in
order to reduce it (10). Patients with lower GCS are
more prone to intracranial hypertension, and clinical
experience suggests that even a small increase in ICP
lowering CPP, greatly increases the risk of brain en-
trapment, which worsens the prognosis and/or pro-
longs patients’ recovery (10). Pain and psychomotor
anxiety affect the acceleration of metabolism, and
thus blood flow in the brain, and ultimately contrib-
ute to an increase in intracranial pressure. Properly
dosed sedation contributes to the reduction of in-
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tracranial pressure, but it should be properly titrated
with analgesia, paying attention to airway patency,
elimination of secretions and the position of the pa-
tient (2). Opiates, benzodiazepines, and propofol are
the most commonly used sedative drugs in neurolog-
ical and neurosurgical intensive care units (11). Ben-
zodiazepines, a group to which midazolam, the drug
used in this study, belong, are cheaper than propofol
and achieve a satisfactory sedative effect in addition
to amnesia (11).

Conclusion

Based on the obtained results in which it was rec-
ognized that immediately after performing routine
procedures ICP rises above the reference values, but
it is not clinically significant, this can be interpreted
as confirmation of relatively satisfactory titration of
analgesia and sedation in the central intensive care
unit. However, since a statistically significant differ-
ence was observed in analgosedated patients, there
is still some space for even better titration of anal-
gosedation directly before and during nursing inter-
ventions.
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PROMJENE INTRAKRANIJSKOG TLAKA U PACIJENATA S VAN]JSKOM VENTRIKULARNOM
DRENAZOM LIKVORA TIJEKOM SESTRINSKIH INTERVENCIJA

SazZetak

Uvod. Kod upravljanja poremecajima intrakranijskog
tlaka, odnosno njegovim odstupanjima od normalne
vrijednosti (5 do 15 mmHg), uvelike pomaZze razumi-
jevanje varijabilnosti volumena moZzdane krvi i cer-
ebrospinalne tekucine.

Cilj. Istraziti utjecaj sestrinskih intervencija na
poviSenje intrakranijskog tlaka te moguc¢nost preven-
tivnog djelovanja na moguce oscilacije izmjerenih vri-
jednosti tlakova modifikacijom sedacije i analgezije
u svrhu izbjegavanja potencijalno negativnih ucinaka
na sanaciju ozljede mozga.

Metode. Istrazivanjem je obuhvaceno Sestero
pacijenata, prosjeCne dobi 59 godina, hospital-
iziranih izmedu prosinca 2018. i svibnja 2019., na
kojima su s pomocu vanjskog sustava za drenaZu i
pracenje provodena mjerenja prije, neposredno na-
kon zavrSetka i 30 minuta po zavrSetku odredene
intervencije. Medusobno su usporedivani intrakrani-
jski tlakovi pacijenata za vrijeme inducirane kome s
onima u prirodnoj komi.

Rezultati. Prilikom obavljanja jutarnje zdravstvene
njege i aspiracije sekreta primijecen je porast sred-
nje vrijednosti ICP-a neposredno nakon intervencija,
ali je t-testom za zavisne uzorke utvrdeno da nije
statisticki znacajan, dok kod masaze pacijenata uz
okretanje na bok jest. Objedinjujuci sve intervencije u
jednu, bez podjele po kategorijama, takoder je doslo
do statisticki znacajnog porasta intrakranijskog tlaka
neposredno po zavrSetku. Nakon 30 minuta, vrijed-
nosti tlakova kod svih intervencija priblizavaju se

pocetnoj vrijednosti i ostaju unutar odstupanja od
1 mmHg.

Zaklju€ak. Vecina sestrinskih intervencija pov-
ezana je s blagim porastom ICP-a koji nije statisticki
znacajan. Vece oscilacije uocene su u pacijenata u
induciranoj komi nego kod onih u prirodnoj, Sto bi se
vjerojatno moglo izbjeci jos striktnijom titracijom an-
algosedacije neposredno prije i tijekom sestrinskih
intervencija.

Kljucne rijeci: intrakranijski tlak, sestrinska skrb,
analgezija, sedacija, neurotrauma, koma, drenaza




