Volume 46 ¢ Number 5 ¢ October 2014

Secondary Insults Related to Nursing
Interventions in Neurointensive Care:
A Descriptive Pilot Study
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The patients at a neurointensive care unit are frequently cared for in many ways, day and night. The
aim of this study was to investigate the amount of secondary insults related to oral care, repositioning,
endotracheal suctioning, hygienic measures, and simultaneous interventions at a neurointensive care
unit with standardized care and maximum attention on avoiding secondary insults. The definition of

a secondary insult was intracranial pressure > 20 mm Hg, cerebral perfusion pressure < 60 mm Hg and
systolic blood pressure < 100 mm Hg for 5 minutes or more in a 10-minute period starting from when the
nursing intervention began. The insult minutes did not have to be consecutive. The study included

18 patients, seven women and 11 men, aged 36-76 years with different neurosurgical diagnoses. The total
number of nursing interventions analyzed was 1,717. The most common kind of secondary insults after
a nursing measure was high intracranial pressure (n = 93) followed by low cerebral perfusion pressure
(n = 43) and low systolic blood pressure (n = 14). Repositioning (n = 39) and simultaneous interventions
(n = 32) were the nursing interventions causing most secondary insults. There were substantial variations
between the patients; only one patient had no secondary insult. There were, overall, a limited number of
secondary insults related to nursing interventions when a standardized management protocol system was
applied to reduce the occurrence of secondary insults. Patients with an increased risk of secondary

insults should be recognized, and their care and treatment should be carefully planned and performed to

avoid secondary insults.
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he Department of Neurosurgery at Uppsala Uni-
versity Hospital receives patients from a region
with a population of 1.9 million. Most patients
are secondary admissions from local hospitals in the
region. At a neurointensive care (NIC) unit, there are
patients with different neurosurgical diagnoses, for ex-
ample, traumatic brain injury, intracerebral hemorrhage,
and subarachnoid hemorrhage. These patients have a
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primary injury causing cellular damage, and the out-
come depends partially on the amount of primary cell
death. It is well known that cell death will continue
several days after the primary injury and that this is
caused by two different reasons: destructive biochem-
ical and inflammatory processes and secondary clin-
ical insults. Secondary insults can be both systemic
(e.g., hypoxia, hypercapnia, and hypotension) and
intracranial (e.g., intracranial hypertension, seizures,
and vasospasm; Maas, Dearden, Servadei, Stocchetti,
& Unterberg, 2000). The amount of secondary injury
will strongly influence the patients’ outcome. There
have been several clinical trials with neuroprotective
drugs that have failed (Narayan et al., 2002), and pre-
vention of secondary insults is still a cornerstone in
the management of NIC patients. Implementation of a
secondary insult prevention program leads to substantial
improvement in outcome (EIf, Nilsson, & Enblad, 2002).

The patients at an NIC unit are frequently cared for
in many ways, day and night. Tume, Baines, and Lisboa
(2011) studied what effects nursing interventions had
on pediatric patients with traumatic brain injury. They
studied nonurgent endotracheal suction, repositioning,
eye care, oral care, and washing the children’s bodies
and how the intracranial pressure (ICP) was affected.
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There were significant changes from baseline to max-
imal ICP when nonurgent endotracheal suction and
repositioning were performed, but only 4 of 24 children
had ICP > 20 mm Hg for more than 5 minutes (median
time = 3 minutes) after suction. After repositioning, the
median time to recover back to baseline was 5 minutes,
and 7 of 21 children had an ICP > 20 mm Hg for more
than 5 minutes. Oral care did not affect ICP when ICP
was monitored 30 minutes before, during, and 30 minutes
after oral care (Prendergast, Hallberg, Jahnke, Kleiman,
& Hagell, 2009). When studying planned endotracheal
suction in adults with severe head injuries, Gemma et al.
conclude that it can be done without risk for secondary
insults if the patients have a level of sedation that pre-
cludes moving or coughing (Gemma et al., 2002).

All nursing interventions are made with the aim to
benefit the patient; oral care, for example, is made to
prevent ventilator-associated pneumonia. When car-
ing for patients at an NIC unit, nursing interventions
can result in a secondary insult, and it is the nurses’
responsibility to monitor and observe if a secondary
insult occurs and interrupt it adequately (Walleck,
1992). It is the nurses’ obligation to achieve a balance
between prevention of secondary insults and nursing
interventions. This balance gives the patient the best
possibility to recover (Chamberlain, 1998).

The aim of this study is to investigate the amount
of secondary insults related to oral care, repositioning,
endotracheal suctioning, hygienic measures, and simul-
taneous interventions in an NIC unit with standardized
care and maximum attention on avoiding secondary
insults. The ultimate goal is to develop routines to
minimalize the occurrence of secondary insults related
to nursing interventions.

Methods and Materials

Study Design

A quantitative prospective observation study was used
to investigate the amount of secondary insults related
to nursing interventions.

Patient Sample

All consecutive neurosurgery patients older than
18 years who had been monitored with ICP registra-
tion and intubated more than 24 hours from May 7
to June 28, 2011 at the NIC unit, Uppsala University
Hospital, Sweden, were identified and included in this
study. Eighteen patients were included during this
period. The patients remained in the study while they
were intubated and had ICP monitoring, but for a
maximum of 7 days. When a patient had ICP mon-
itoring from both a parenchymal probe and a ven-
tricular drainage, the ICP value was taken from the
ventricular drainage.
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These authors investigate the degree
to which routine nursing care and
interventions potentially increase
the occurrence of secondary
neurologic insults in patients in
intensive care settings.

Standardized Management Protocol System
and Treatment Goals

Routines and treatment goals at the NIC unit in Uppsala
are described in a standardized management protocol
system, which is based on good laboratory practice
principles (EPA US, 2007). This system is developed
and maintained by doctors and nursing staff together.
The treatment and care of these patients are focused
on avoiding secondary insults. There are, for example,
treatment goals of ICP < 20 mm Hg, cerebral perfusion
pressure (CPP) > 60 mm Hg, and systolic blood pres-
sure (SBP) > 100 mm Hg written in the standardized
management protocol system. How to perform several
nursing interventions is also described in the standard-
ized management protocol system, for example, endo-
tracheal suctioning, oral care, and hygiene routines.

Nursing Interventions

At the NIC unit, a licensed intensive care nurse with
4 years of university education is responsible for all
nursing interventions. At their disposal are licensed
practical nurses. One intensive care nurse and one
licensed practical nurse take care of two patients. There
are standardized management protocols at the NIC unit
describing the importance of giving extra sedation and
pain relief to the patients before and during a nursing
intervention. As a standard, the patients receive con-
tinuous infusion of propofol (maximum of 4 mg/kg/h)
for sedation and morphine chloride for pain relief. When
a nursing intervention is performed on a patient with
an opened ventricular drainage, the drainage should
be closed during the intervention according to the rou-
tine at the NIC unit. When the intervention is finished
and the patient is calm and not coughing, the ventricular
drainage is opened again.

This study analyzed four nursing interventions: oral
care, repositioning, endotracheal suction, and hygienic
measures.

Oral care is performed three times a day with a
toothbrush and toothpaste, and after that, foam swabs
are used to cleanse the mouth. Chlorhexidine is used
four times a day, separately, and it is applied with a
foam swab, but this routine is not included in this
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study. The patients are repositioned by two persons
approximately every 2 hours as a routine. They are
positioned in right and left lateral positions, in supine
position, and very rarely, in prone position, but always
with the neck stretched to avoid venous stasis. Their
heads are elevated 30° except for patients experienc-
ing a subarachnoid hemorrhage with clinical signs
of vasospasm, who are positioned flat. Endotracheal
suction is only performed if necessary, on occasions
with decreasing saturation, increasing peak pressure
in the ventilator, coughing, or sounds from the endo-
tracheal tube. Strict hygiene, a negative pressure of
20 cm H,0 and as short a procedure (10-15 seconds)
as possible are prescribed in the standardized man-
agement protocol system (Gemma et al., 2002). The
patients’ bodies are washed in bed by one or two
persons with washcloths every morning and evening
and when necessary.

Secondary Insult Definition and
Quantification

Secondary insults are described in different ways in
many studies. One way to define a secondary insult
is that it has occurred if the treatment goals have
not been achieved for 5 minutes or more (Jones et al.,
1994). This study observed how often a nursing inter-
vention resulted in a secondary insult with the def-
inition of ICP > 20 mm Hg, CPP < 60 mm Hg, or SBP
< 100 mm Hg for 5 minutes or more in a 10-minute
period starting from when the nursing intervention
begins. The insult minutes do not have to be con-
secutive (Figure 1).

Study Design

All patients at the NIC unit in Uppsala are connected
to a monitoring system that collects and stores moni-
toring data every minute, with exact indication of time,
and makes it possible to study physiological monitor-
ing parameters in real time or retrospectively. In this
study the intensive care nurses and the licensed prac-
tical nurses were instructed to write in the bedside com-
puter the exact time when they performed a nursing
intervention as well as what kind of intervention. After

(IS Outline of the Study and
Definition of a Secondary Insult
10 minutes 0 10 minutes
\ JI\
f ‘ [
Baseline* l Intra- and post intervention time*

Start off nursing intervention

* If more than five of these ten minutes are spent at insult level it
is considered as an secondary insult.

collecting all time points when nursing interventions
had taken place, each occasion was inspected separately
to find out if a secondary insult had occurred (Figure 1).
If the abnormal values existed for more than 5 minutes
in a 10-minute period before the intervention, a second-
ary insult was considered as already ongoing and not
related to the intervention (Figure 1). If a new inter-
vention was started within 5 minutes of when the first
intervention was initiated, the intervention was labeled
as a simultaneous intervention because it was impossi-
ble to know which of the interventions had influenced
the patient.

Ethics
The study was approved by the local ethics committee.

Results

Patient Characteristics

The study included 18 patients. There were seven
women and 11 men aged 36-76 years (mean = 56.6 years,
SD = 10.8 years). On admission to the NIC unit, the
mean Glasgow Coma Scale-motor was 5.28 (SD =
0.96), and at discharge, the mean Glasgow Coma Scale-
motor was 5.44 (SD = 0.98). The diagnoses among
these patients were subarachnoid hemorrhage (n = 8),
traumatic brain injury (n = 4), intracerebral hemor-
rhage (n = 3), malignant middle cerebral artery infarc-
tion (n = 2), and thalamic infarction (n = 1; Table 1).

Secondary Insults Related to Nursing
Interventions

The total number of nursing interventions analyzed was
1,717: oral care (n = 171), repositioning (n = 571), en-
dotracheal suction (n = 393), hygienic measures (n =
93), and simultaneous interventions (n = 489; Table 2).
The most common kind of secondary insults totally
after all nursing measures were high ICP (n = 93)
followed by low CPP (n =43) and low SBP (n = 14;
Table 2). Repositioning (n = 39) and simultaneous
interventions (n = 32) were the nursing interventions
causing most secondary insults. There were substan-
tial variations between the patients, where only one
(patient no. 3) had no secondary insults (Figure 2). Three
patients (nos. 2, 12, and 18) had secondary insults ini-
tiated by all kinds of nursing interventions (Figure 2).
Patient nos. 9 and 16 had secondary insults in more
than 30% of the occasions when a hygienic measure
was performed, and patient no. 8 had secondary insults
in approximately 30% of the occasions when a simul-
taneous intervention was performed.

Multiple Insults

On some occasions, one nursing intervention related
to more than one secondary insult at the same time.
This did not happen at all after performing oral care,
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TABLE 1. Patient Characteristics

GCS-M,
Discharge Days at NICU

GCS-M,

No. Age Sex Diagnosis Admission
1 52 M ASDH 4 4
2 59 M Thalamus stroke 6 6
3 62 F SAH 6 6
4 45 F SAH 6 6
5 76 M SAH 5 6
6 55 M ASDH 3 4
66 F SAH 6 6
8 57 M SAH 6 4
9 45 F SAH 6 6
10 36 M EDH 5 6
11 57 M SAH 6 6
12 43 M ICH 4 6
13 65 M mMCAI 6 6
14 66 F mMCAI 5 6
15 64 M ICH 4 3
16 63 F EDH 6 6
17 66 F SAH 6 5
18 41 M ICH 5 6

Number of
Type of ICP Measurement

17 Parenchymal probe
15 Ventricular drainage
21 Open ventricular drainage
8 Open ventricular drainage and
parenchymal probe
15 Open ventricular drainage
15 Parenchymal probe
) Ventricular drainage and
parenchymal probe
26 Ventricular drainage
9 Ventricular drainage
15 Ventricular drainage and
parenchymal probe
18 Ventricular drainage
20 Parenchymal probe
11 Ventricular drainage
10 Parenchymal probe
23 Open ventricular drainage
7 Parenchymal probe
13 Ventricular drainage
13 Parenchymal probe

Note. ASDH = acute subdural hematoma; SAH = subarachnoid hemorrhage; EDH = epidural hematoma; ICH = intracerebral
hemorrhage; mMCAI = malignant middle cerebral artery infarction; GCS-M = Glasgow Coma Scale-motor (Teasdale & Jennett, 1974);

NICU = neurointensive care unit.

but it occurred 6 times of 575 (1.0%) after repo-
sitioning, once of 393 (0.2%) after suctioning, once of
93 (1.1%) after performing hygienic measures, and
3 times of 489 (0.6%) after simultaneous intervention
(Figure 3).

Secondary Insults Discontinued by Nursing
Interventions

Occasionally, there was an ongoing secondary insult,
which was discontinued after a nursing intervention.

For example, this occurred for high ICP 17 times of
393 (4%) suctions and 17 times of 571 (3%) after
repositioning (Table 3).

Discussion

This is the first study to investigate the amount of
secondary insults related to nursing interventions with
a definition for when a secondary insult has occurred
and in an NIC unit with standardized care and maxi-
mum attention on avoiding secondary insults. The main

TABLE 2. Secondary Insults Caused by Nursing Interventions

ICP > 20 mm Hg

CPP < 60 mm Hg SBP <100 mm Hg

Total n (%) n (%) n (%)
Oral care 171 6 (4) 2 (1) 0 (0)
Reposition 571 39 (7) 19 (3) 5 (1)
Suction 393 10 (3) 5 (1) 3 (1)
Hygienic measures 93 6 (6) 2(2) 0 (0)
Simultaneous interventions 489 32 (7) 15 (3) 6 (1)
Total 1,717 93 (5) 43 (3) 14 (1)
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findings in this material were that secondary insults
related to nursing intervention were relatively sparse
and that there was considerable individual variation.

In this study, repositioning resulted in the highest
amount of secondary insults, which was also the result
in the study by Tume et al. (2011) in pediatric pa-
tients. Oral care did not influence ICP in this study,
similar to the study by Prendergast et al. (2009). Some
patients in this study had secondary insults in one
third of nursing interventions, and other patients had
none. This suggests that some patients are more prone
to developing secondary insults after nursing inter-
ventions. These patients should possibly have restricted
nursing interventions. To identify these patients, further
studies are needed.

A common way to perform nursing interventions at
an NIC unit is to perform additional interventions at
the same time to not disturb the patient too often. In
this study, simultaneous interventions were analyzed,
and for some individuals, it appeared to be better to
perform one intervention and let the patient stabilize
before performing the next. If nursing interventions
are made simultaneously, the procedure will also take

TABLE 3.

a longer time, and the patient may stay at an insult
level for a longer time.

The worst kind of secondary insults occurs when
more than one treatment goal is not achieved, which,
in this article, is called multiple insults and was very
rare in this material.

Nursing interventions and preventing secondary in-
sults are a complex field. Sometimes, a nursing inter-
vention may discontinue an ongoing secondary insult,
for example, when a patient is coughing and the nurse
performs an endotracheal suction that makes it possible
for the patient to rest again or when repositioning a
patient to a better position in the bed. This is difficult
to analyze because it could depend on other reasons as
well, for example, increased sedation level because of
the patient receiving extra sedation and pain relief
before the intervention was initiated. Among patients
at an NIC unit, it is important to consider that a nursing
intervention can result in unwanted side effects, for
example, high ICP. Therefore, a holistic approach is
necessary.

This study contains a few patients with different
diagnoses and different methods to measure ICP, and
the result cannot be applied generally but can give an
idea of how nursing interventions and secondary in-
sults relate. For example, patients with an open ven-
tricular drainage often have short ICP insults that
disappear once the drainage opens again after the
intervention. When studying processes in an NIC unit,
it is difficult to avoid confounders, for example, se-
dation level, hemodynamic status, and differences in
the staff performing the nursing intervention.

However, in this pilot study, secondary insults re-
lated to nursing interventions rarely occurred. Con-
sidering the risk for secondary insults related to nursing
interventions, we think this is a topic that should be
further explored in larger studies.

Summary

There were, overall, a limited number of secondary in-
sults related to nursing interventions when a standardized

Secondary Insults Stopped After Nursing Interventions

ICP > 20 mm Hg

CPP < 60 mm Hg SBP < 100 mm Hg

Total n (%) n (%) n (%)
Oral care 171 3) 1(1) 0 (0)
Reposition 571 17 (3) 12 (2) 4 (1)
Suction 393 17 (4) 11 (3) 1 (0)
Hygienic measures 93 5) 2 (2) 0 (0)
Simultaneous interventions 489 2) 8 (2) 1 (0)
Total 1,717 53 (3) 34 (2) 6 (0)
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management protocol system was applied to reduce
the occurrence of secondary insults. Patients with an
increased risk of secondary insults should be recognized,
and their care and treatment should be carefully planned
and performed to avoid secondary insults.

References

Chamberlain, D. J. (1998). The critical care nurse’s role in prevent-
ing secondary brain injury in severe head trauma: Achieving
the balance. Australian Critical Care, 11, 123—129.

Elf, K., Nilsson, P., & Enblad, P. (2002). Outcome after traumatic
brain injury improved by an organized secondary insult pro-
gram and standardized neurointensive care. Critical Care Med-
icine, 30, 2129-2134.

EPA US. (2007). Guidelines for preparing standard operating pro-
cedures (SOPs). Available from http://www.epa.gov/QUALITY/
qs-docs/g6-final pdf

Gemma, M., Tommasino, C., Cerri, M., Giannotti, A., Piazzi, B.,
& Borghi, T. (2002). Intracranial effects of endotracheal

suctioning in the acute phase of head injury. Journal of

Neurosurgical Anesthesiology, 14, 50-54.

Jones, P. A., Andrews, P. J. D., Midgley, S., Anderson, S. L,
Piper, 1. R., Tocher, J. L., ... Miller, D. J. (1994). Mea-
suring the burden of secondary insults in head-injured patients
during intensive care. Journal of Neurosurgical Anesthesiology,
6, 4-14.

Maas, A. L, Dearden, M., Servadei, F., Stocchetti, N., & Unterberg, A.
(2000). Current recommendations for neurotrauma. Current
Opinion in Critical Care, 6, 281-292.

Narayan, R. K., Michel, M. E., Ansell, B., Baethmann, A.,
Biegon, A., Bracken, M. B., ... Yurkewicz, L. (2002). Clinical
trials in head injury. Journal of Neurotrauma, 19, 503-557.

Prendergast, V., Hallberg, I. R., Jahnke, H., Kleiman, C., &
Hagell, P. (2009). Oral health, ventilator-associated pneumonia,
and intracranial pressure in intubated patients in a neuroscience
intensive care unit. American Journal of Critical Care: An
Official Publication, American Association of Critical-Care
Nurses, 18, 368-376.

Teasdale, G., & Jennett, B. (1974). Assessment of coma and
impaired consciousness. A practical scale. Lancet, 2, 81-84.

Tume, L. N., Baines, P. B., & Lisboa, P. J. G. (2011). The effect of
nursing interventions on the intracranial pressure in paediatric
traumatic brain injury. Nursing in Critical Care, 16, 77-84.

Walleck, C. A. (1992). Preventing secondary brain injury. A4CN
Clinical Issues in Critical Care Nursing, 3, 19-30.

Instructions for Taking the CE Test:

« Read the article. The test for this CE activity can be
taken online at www.NursingCenter.com/CE/JNN.

« There is only one correct answer for each question.
A passing score for this test is 13 correct answers. If
you pass, you can print your certificate of earned
contact hours and the answer key. If you fail, you have
the option of taking the test again at no additional cost.

« If you prefer to mail in the test, access it and the
enroliment form at www.JNNOnline/CE. Print the
enroliment form and mail it with payment to the
address listed. You will receive your earned
CE certificate in 4 to 6 weeks.

« Visit www.nursingcenter.com for other CE
activities and your personalized CE planner tool.

« For questions or rush service options, contact
Lippincott Williams & Wilkins: 1-800-787-8985.

Registration Deadline: October 31, 2016

Disclosure Statement:

The authors and planners have disclosed that they have
no financial relationships related to this article.
Provider Accreditation:

Lippincott Williams & Wilkins, publisher of Journal of
Neuroscience Nursing, will award 2.0 contact hours
for this continuing nursing education activity.
Lippincott Williams & Wilkins is accredited as a provider
of continuing nursing education by the American Nurses
Credentialing Center's Commission on Accreditation.
This activity is also provider approved by the
California Board of Registered Nursing, Provider
Number CEP 11749 for 2.0 contact hours. Lippincott
Williams & Wilkins is also an approved provider of
continuing nursing education by the District of
Columbia and Florida CE Broker #50-1223.

Your certificate is valid in all states.

The ANCC’s accreditation status of Lippincott
Williams & Wilkins Department of Continuing
Education refers only to its continuing nursing
educational activities and does not imply Commission
on Accreditation approval or endorsement of any
commercial product.

Payment and Discounts:

« The registration fee for this test is $21.95.

» AANN members — For free CE (online only),
members can take the test by logging into the
secure “Members Only” area of http://www.aann.org
to get the discount code. Use the code when
payment is requested when taking the CE test at
NursingCenter.com/CE/JNN.

« We offer special discounts and institutional bulk
discounts for multiple tests. Call 1-800-787-8985
for more information.

go to NursingCenter.com/CE.

For more than 85 additional continuing education articles related to Neurological topics,

Copyright © 2014 American Association of Neuroscience Nurses. Unauthorized reproduction of this article is prohibited.

291


http://www.epa.gov/QUALITY/qs-docs/g6-final.pdf
http://www.epa.gov/QUALITY/qs-docs/g6-final.pdf
http://www.aann.org
http://NursingCenter.com/CE/JNN
http://NursingCenter.com/CE

