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Abstract

Introduction: Neurodevelopmental disabilities in children with CHD can result from
neurologic injury sustained in the cardiac ICU when children are at high risk of acute
neurologic injury. Physicians typically order and specify frequency for serial bedside nursing
clinical neurologic assessments to evaluate patients’ neurologic status. Materials and
methods: We surveyed cardiac ICU physicians to understand how these assessments are
performed, and the attitudes of physicians on the utility of these assessments. The survey
contained questions regarding assessment elements, assessment frequency, communication of
neurologic status changes, and optimisation of assessments. Results: Surveys were received
from 50 institutions, with a response rate of 86%. Routine clinical neurologic assessments
were reported to be performed in 94% of institutions and standardised in 56%. Pupillary
reflex was the most commonly reported assessment. In all, 77% of institutions used a coma
scale, with Glasgow Coma Scale being most common. For patients with acute brain injury,
82% of institutions reported performing assessments hourly, whereas assessment frequency
was more variable for low-risk and high-risk patients without overt brain injury. In all, 84% of
respondents thought their current practice for assessing and monitoring neurologic status was
suboptimal. Only 41% felt that the Glasgow Coma Scale was a valuable tool for assessing
neurologic function in the cardiac ICU, and 91% felt that a standardised approach to
assessing pre-illness neurologic function would be valuable. Conclusions: Routine nursing
neurologic assessments are conducted in most surveyed paediatric cardiac ICUs, although
assessment characteristics vary greatly between institutions. Most clinicians rated current
neurologic assessment practices as suboptimal.

Up to two-thirds of children with complex CHD have long-term neurodevelopmental deficits
or disabilities.1–5 These disabilities partly result from neurologic injury sustained in the
perioperative period from the interaction of patient-related factors, surgical-related factors,
and pre- and post-operative complications.6–8 Given the complex interplay between limited
cardiovascular reserve and cerebral perfusion, most children with CHD are in the cardiac ICU
during this period when they are at high risk of acute neurologic injury.9 This neurologic
injury may be mitigated with early detection and intervention.

Nurses typically perform serial bedside clinical neurologic assessments, or “neuro checks,”
to detect acute neurologic injury. These modified neurologic examinations typically include
assessments of consciousness such as the Glasgow Coma Scale, cranial nerves, for example,
pupillary light reflex, and sensorimotor function.10 Neurologic assessments of critically ill
children are challenging because of the wide age and developmental ranges of the population,
many are mechanically ventilated and/or sedated, and cooperation with the examination can
be limited. Many patients are post-operative and may have open chests, drainage catheters,
and cannulas to support extra-corporeal devices, which can also confound neurologic eva-
luation. Numerous paediatric coma scales have been developed to address some these issues,
although they have not been validated in the cardiac ICU population.10–14 We demonstrated
substantial variability in neurologic assessment practices in academic paediatric medical–
surgical ICUs throughout the United States,15 although it remains unclear how neurologic
assessment is performed in cardiac ICUs.

We sought to describe how physicians perform routine bedside neurologic assessments in
paediatric cardiac ICUs and the attitudes of paediatric cardiac intensivists on the utility of
these assessments. We hypothesise that substantial variability based on physician reporting
exists across academic paediatric cardiac ICUs regarding routine neurologic assessments.
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Materials and methods

Survey

An interdisciplinary critical care, neurology, and nursing team
developed a 28-question electronic survey (SurveyMonkey, USA).
The survey addressed four domains related to cardiac ICU bed-
side nursing neurologic assessments, including the elements of the
neurologic examination, assessment frequency, communication
and documentation of changes in neurologic status, and optimi-
sation of assessments that includes adding a measure of pre-
illness neurologic function (Supplementary Figure S1). The survey
was piloted locally by paediatric and cardiac intensivists.

The survey was distributed by e-mail through the Pediatric
Cardiac Intensive Care Society member distribution list in
November 2016. Subsequently, the survey was also distributed to
the leadership faculty at the top 50 paediatric cardiology pro-
grammes listed in the United States News and World Report
2016, who did not respond to the Pediatric Cardiac Intensive Care
Society survey request. E-mail recipients were asked to complete
the survey as an institutional representative, or forward the survey
to another faculty member. The survey request explicitly stated
that the aim of the survey was to assess what actually happens in
cardiac ICUs with respect to routine bedside nursing neurologic
assessments and that consulting with physician or nursing col-
leagues or the institution’s patient care handbook was permitted
and encouraged.

Limited demographic information was obtained about each
institution’s cardiac ICU, and no identifying information was
collected from survey respondents. The survey took approxi-
mately 5minutes to complete. This study was determined to be
exempt by the institutional review board at Children’s Hospital of
Philadelphia.

Statistical analysis

A survey was evaluable if the respondent was a faculty member
and had answered questions beyond the demographics page. Data

were analysed using descriptive statistics. For institutions with
more than one response, responses to each question were com-
bined where appropriate, that is, components of neurologic
assessments and documentation and communication of neuro-
logic status changes. For responses addressing the frequency of
neurologic assessments, analyses were conducted using the most
frequent assessment if there were multiple respondents from the
same institution, that is, using every 2 hours if there were two
respondents, one answering every 2 hours and one every 4 hours.
All faculty respondents were included in the analyses for ques-
tions regarding the utility of neurologic assessments.

Results

Surveys from 43 of the top 50 paediatric cardiology pro-
grammes from United States News and World Report were
evaluable (86% response rate). In addition, seven surveys from
the Pediatric Cardiac Intensive Care Society distribution were
evaluable, which included four international institutions
(Canada, Mexico, Argentina, and Kuwait). Of the 50 evaluable
institutions, 78% (39/50) were standalone cardiac ICUs and
22% (11/50) were combined paediatric/cardiac ICUs with a
median of 20 (interquartile range 14–24) beds. In all, four
institutions completed two surveys and one institution
completed three surveys.

Elements of bedside nursing neurologic assessment

Performance of routine bedside nursing clinical neurologic
assessments was reported in 94% (47/50) of institutions and
standardised in 56% (28/50). A provider order was required in
58% (29/50). There was significant variability in the elements of
reported neurologic assessments between institutions (Fig 1).
Pupillary light reflex was routinely performed in nearly all (44/47,
94%) institutions. Of the 77% (36/47) of institutions that
used coma scales, the most commonly applied were Glasgow
Coma Scale (81%), Alert Voice Pain Unresponsive scale (50%),

Figure 1. Elements of bedside nursing neurologic assessment performed at responding institutions. GCS=Glasgow Coma Scale; AVPU= Alert Voice Pain Unresponsive scale;
FOUR= Full Outline of UnResponsiveness score.
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and the Full Outline of UnResponsiveness score (11%). Of the
institutions, 11% (5/47) used neonatal-specific coma scales.

A total of 51% (24/47) of institutions used a paediatric mod-
ification of the Glasgow Coma Scale. The age cut-offs reported for
the paediatric Glasgow Coma Scale were ⩽ 1 year (46%), ⩽ 2 years
(17%), ⩽ 3 years (8%), ⩽ 4 years (4%), ⩽ 5 years (21%), and ⩽ 10
years (4%). Approaches to scoring the verbal component of the
Glasgow Coma Scale in intubated patients were variable (Fig 2).
In all, 41% (20/49) of physicians characterised Glasgow Coma
Scale as a valuable tool for the serial assessment of neurologic
function in a critical care setting.

Frequency of bedside nursing neurologic assessment

The frequency of bedside neurologic assessments was at the dis-
cretion of a physician in 72% (36/50), a nurse in 24% (12/50), and
by institutional protocol in 44% (22/50); 28% (14/50) reported
multiple methods to determine assessment frequency. Nursing
discretion was reported as the sole means to determine assess-
ment frequency at two institutions.

The reported minimum neurologic assessment frequency
ranged from every 1 hour to every 12 hours (Table 1), with every
4 hours being the most common. In all, 38% (19/50) of institu-
tions reported no minimum frequency of neurologic assessment.
For cardiac ICU patients deemed to be at low risk for acute
neurologic injury by the treating physician, frequency of assess-
ments was most commonly reported as every 4 hours (56%). For
patients deemed to be at high risk for acute brain injury, but
without overt neurologic injury, the reported frequency of neu-
rologic assessments was variable (Table 1). For patients with acute
neurologic injury, 82% (41/50) of institutions reported perform-
ing hourly assessments.

Communication and documentation of neurologic status
changes

In total, 89% (40/45) of institutions reported that any neurologic
decline detected on routine neurologic assessment was commu-
nicated to providers, whereas 11% (5/45) reported that commu-
nication depended on the severity or degree of neurologic decline.

In all, 69% (31/45) of institutions had more than one trigger for
communication; communication was determined by the ICU
protocol in 16% (7/45), physician order in 42% (19/45), and nurse
discretion in 93% (42/45). Nurse discretion was the only deter-
minant for communication of neurologic change in 24% (11/45).
Communication was individualised per patient in 56% (25/45) of
institutions. Changes in neurologic status were documented in at
least one location – i.e. neurologic assessment section, free text
nursing comment, or physician progress note – in the electronic
medical record at all institutions.

Optimisation of neurologic assessments

A standardised system to characterise the pre-illness neurologic
function of children with developmental disabilities or chronic
brain injury was present in 12% (5/41) of institutions. In addition,
91% (41/45) of respondents believed that a standard approach to
define pre-illness neurologic functioning would be beneficial.

In all, 84% (38/45) of respondents thought that existing cur-
rent neurologic assessments were suboptimal to monitor neuro-
logic status in cardiac ICU patients. Respondent comments
centred around improvement in standardisation and education of
neurologic assessments, standardisation of pre-illness neurological
assessments, and development of new tools to monitor neurologic
status in ICU patients, particularly those with developmental
disabilities.

Discussion

This survey found that only 56% of paediatric cardiac ICUs
reported having standardised routine bedside nursing neurologic
assessments, and that there was considerable variability in the
elements and frequency of these assessments. The majority of
respondents reported that nursing neurologic assessments were
suboptimal to monitor the neurologic status of critically ill cardiac
patients. Most institutions lacked standardised characterisation of
pre-illness neurologic function in children with developmental
disabilities, and most respondents felt that a system to determine
patients’ pre-illness neurologic functioning would be beneficial to
their practice.

Figure 2. Approaches to scoring the verbal component of the Glasgow Coma Scale in intubated patients at responding institutions. 1 T= Intubated.
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Bedside nursing neurologic assessments, or “neuro checks,”
are standard of care for monitoring the neurologic status of cri-
tically ill patients, although limited data exist to indicate the
optimal examination elements and assessment frequency. Current
literature focusses mainly on predictability and reliability of the
Glasgow Coma Scale, with data derived largely from adults with
altered consciousness from acute neurologic injury.10 A recent
paediatric ICU survey showed that routine bedside neurologic
assessments were conducted at nearly all institutions.15 Although
examination elements were variable, Glasgow Coma Scale and
pupillary reflex were the most commonly performed elements.
For patients with acute neurologic injury, nearly all institutions
performed hourly neurologic assessments, whereas assessment
frequency was more variable for low-risk patients and high-risk
patients without overt neurologic injury.

Respondents in the present survey reported that the pupillary
light reflex was routinely performed in nearly all cardiac ICUs.
Pupillary responses can help differentiate whether the cause of a
patient’s encephalopathy is owing to a metabolic or structural
aetiology.16 However, although pupillary assessments are rela-
tively quick and straightforward to perform, they are inadequate
in detecting evolving neurologic injury. The classic pupillary
abnormality of a unilateral fixed and dilated pupil from uncal
herniation owing to an expanding mass lesion is rare in the
cardiac ICU. Small reactive pupils, owing to a metabolic or
pharmacologic aetiology, are far more common in the ICU
environment. Patients who are more deeply sedated, particularly
with opioid-based regimens, may have smaller pupils with limited
reactivity. Under these circumstances, changes may be subtler to
detect and challenging for clinicians to incorporate into decision-
making. Existing data demonstrate only moderate agreement
between providers in determining pupil size, shape, and reactivity,
and anisocoria was missed 50% of the time.17,18 Pupilometers may
be a means of quantifying pupil reactivity to reduce the sub-
jectivity of the examination and provide an earlier marker of
brain dysfunction.19,20

In all, 77% of institutions in this study used the Glasgow
Coma Scale, Alert Voice Pain Unresponsive scale, or Full Outline
of UnResponsiveness score in their routine neurologic assess-
ments.21–26 These coma scales are designed to be reproducible,
provide longitudinal assessments, and facilitate effective com-
munication between care providers; however, they have sig-
nificant limitations when used in the paediatric cardiac ICU
environment. The utility of most of these scales is limited in

intubated and sedated critically ill children.27–29 The location and
intensity of noxious stimuli used to elicit a response can be
variable, which affects the interpretation of the patient’s neuro-
logic capabilities.30 The evaluation of infants, young children, and
children with neurodevelopmental disabilities is especially chal-
lenging, as they cannot reliably follow commands, answer ques-
tions, or localise to a painful stimulus owing to brain immaturity
or prior injury.12,31 Paediatric modifications of these scales exist,
although widespread use is inconsistent because many incorpo-
rate developmentally inappropriate responses, or rely on sub-
jective interpretation of behaviour states such as irritability. Some
infant-specific coma scales have been developed, but reliability is
variable, and none have gained widespread acceptance.11,32–34

Less than half of the institutions in this survey used a paediatric
modification of the Glasgow Coma Scale, and those that did had
variable age cut-offs and inconsistencies in how the verbal com-
ponent was scored in an intubated child (Fig 2). These defi-
ciencies probably contributed to respondents’ lack of confidence
in the utility of existing coma scales and neurologic assessments.

Certain populations of patients cared for in the cardiac ICU
may be at higher risk for neurologic decompensation and there-
fore may require more frequent and focused neurologic assess-
ments to identify early signs of acute brain injury. Many factors
including type of CHD or cardiomyopathy, surgical complexity,
post-operative complications, and anti-coagulation requirements
may predispose children to acute brain injury.35 Acute brain
injury in the cardiac ICU may develop owing to many mechan-
isms including hypoxia–ischaemia, seizures, arterial ischaemic
stroke, cerebral sinovenous thrombosis, or intracerebral hae-
morrhage. This brain injury may manifest as clinical changes in a
patient’s neurologic examination.

When asked what could be done to improve neurologic
assessments in critically ill cardiac patients, survey physicians
recommended more standardised and targeted neurologic
assessment tools and communication protocols, education for
cardiac intensivists and nurses about the importance of neuro-
logic assessments and interpretation of neurologic exam findings,
and tools to determine and document pre-illness neurologic
function. Several respondents also advocated for the increased use
of non-invasive neuromonitoring techniques such as continuous
electroencephalography and near infrared spectroscopy. Thus,
further research and quality improvement efforts are needed to
determine whether increased standardisation, new screening tools
designed to overcome limitations of the Glasgow Coma Scale,

Table 1. Neurologic assessment frequency

Minimum neurologic
assessment frequency

Neurologic assessment
frequency for general
cardiac ICU patients

Neurologic assessment
frequency for patients
with acute brain injury

Neurologic assessment
frequency for patients

at high risk for brain injury

None or not performed 19 (38%)* 9 (18%) 4 (8%)

Every 1 hour 2 (4%) 4 (8%) 41 (82%) 17 (34%)

Every 2 hours 3 (6%) 5 (10%) 3 (6%) 13 (26%)

Every 4 hours 22 (44%) 23 (46%) 5 (10%) 12 (24%)

Every 6 hours 2 (4%) 2 (4%) 1 (2%) 2 (4%)

Every 8 hours 1 (2%)

Every 12 hours 2 (4%) 6 (12%) 2 (4%)

*Reported as number and percentage of institutions (n= 50)
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and/or standardised tools for reporting pre-illness neurologic
function will improve early identification of neurologic decline
and functional outcomes.

For a screening neurologic assessments scale to be effective in
the cardiac ICU environment, physicians indicated that it should
be easy and rapid for bedside nurses to administer, able to dis-
criminate clinically meaningful changes in neurologic function-
ing, applicable to a broad range of ages including infants, and
relevant for children with pre-existing developmental disabilities.
The tool should be sensitive to the neurologic signs and symp-
toms associated with the different mechanisms of acute brain
injury that commonly occur in the cardiac ICU. Implementation
of a new scale will also benefit from guidance for situations where
neurologic decline is expected; for example, after sedative
administration, to minimise unnecessary provider notifications.
Although patient-specific thresholds for communication may be
appropriate, a minimum standard should exist.

Survey respondents indicated that patients’ pre-illness level of
neurologic functioning is not typically available in a standardised
manner, although it could be documented in the developmental
milestones section of the history and physical or on nursing
flowsheets. One institution used the Pediatric Cerebral Perfor-
mance Category Scale for this purpose.36 At our institution, we
require providers to complete a Glasgow Coma Scale reflecting
the patient’s pre-illness neurologic status by caregiver interview
on ICU admission. These standardised pre-illness Glasgow Coma
Scale values are then compared with Glasgow Coma Scale scores
obtained during the hospitalisation to assess for deviations from
the patient’s neurologic baseline.37

This study had limitations. Surveys were self-reported and
represent what providers say they do, but may not accurately
reflect actual institutional practice. Because the surveys reported
neurologic assessments at a subset of mostly large academic centres
in the United States with paediatric cardiac ICUs, the results may
not reflect practice at non-academic centres and centres outside the
United States. Given the small number of combined paediatric/
cardiac ICUs in this sample, it was not possible to determine
whether neurologic assessment practices were different in com-
bined units. In the combined units, nurses may be more adept at
performing neurologic assessments given the higher prevalence of
neurosurgical patients and patients with acute brain injury. This
study did not assess other neurophysiological monitoring techni-
ques such as electroencephalography or near infrared spectro-
scopy, which may be used to augment the neurologic examination
of patients, particularly in the post-operative period.

Routine bedside clinical nursing neurologic assessments are
reported to be conducted in most surveyed paediatric cardiac
ICUs, although the assessment elements, frequency, and triggers
for communication and documentation of neurologic decline vary
greatly between institutions. Most clinicians felt that current
practices for neurologic assessments are suboptimal, and believed
that increased standardisation and specialised tools to assess
children with developmental disabilities are necessary. Further
work is needed to develop and implement new neurologic
assessment tools that incorporate the unique risk factors and
physiology in this heterogeneous population.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/S1047951118001634

Acknowledgements. The authors thank the Pediatric Cardiac Intensive
Care Society for distributing the survey to its membership, and all cardiac ICU
faculty members who responded to the survey.

Financial Support. Department of Anesthesiology and Critical Care Medi-
cine at Children’s Hospital of Philadelphia.

Conflicts of Interest. None

Ethical Standards. The authors assert that all procedures contributing to
this work comply with the ethical standards of the Helsinki Declaration of
1975, as revised in 2008. This study was determined to be exempt by the
institutional review board at Children’s Hospital of Philadelphia.

References

1. Marino BS, Lipkin PH, Newburger JW, et al. Neurodevelopmental
outcomes in children with congenital heart disease: evaluation and
management: a scientific statement from the American Heart Association.
Circulation 2012; 126: 1143–1172.

2. Mebius MJ, Kooi EMW, Bilardo CM, Bos AF. Brain injury and
neurodevelopmental outcome in congenital heart disease: a
systematic review. Pediatrics 2017; 140: 1–21.

3. Sterken C, Lemiere J, Vanhorebeek I, Van den Berghe G, Mesotten D.
Neurocognition after paediatric heart surgery: a systematic review and
meta-analysis. Open Heart 2015; 2: e000255.

4. Bellinger DC, Wypij D, duPlessis AJ, et al. Neurodevelopmental status at
eight years in children with dextro-transposition of the great arteries: the
Boston Circulatory Arrest Trial. J Thorac Cardiovasc Surg 2003; 126:
1385–1396.

5. Wernovsky G. Current insights regarding neurological and developmental
abnormalities in children and young adults with complex congenital
cardiac disease. Cardiol Young 2006; 16 (Suppl 1): 92–104.

6. Wernovsky G, Licht DJ. Neurodevelopmental outcomes in children with
congenital heart disease-what can we impact? Pediatr Crit Care Med 2016;
17: S232–S242.

7. Dominguez TE, Wernovsky G, Gaynor JW. Cause and prevention of
central nervous system injury in neonates undergoing cardiac surgery.
Semin Thorac Cardiovasc Surg 2007; 19: 269–277.

8. Fogel MA, Li C, Elci OU, et al. Neurological injury and cerebral blood
flow in single ventricles throughout staged surgical reconstruction.
Circulation 2017; 135: 671–682.

9. Limperopoulos C, Majnemer A, Shevell MI, Rosenblatt B, Rohlicek C,
Tchervenkov C. Neurologic status of newborns with congenital heart
defects before open heart surgery. Pediatrics 1999; 103: 402–408.

10. Teasdale G, Maas A, Lecky F, Manley G, Stocchetti N, Murray G. The
Glasgow Coma Scale at 40 years: standing the test of time. Lancet Neurol
2014; 13: 844–854.

11. Durham SR, Clancy RR, Leuthardt E, et al. CHOP Infant Coma Scale
(“Infant Face Scale”): a novel coma scale for children less than two
years of age. J Neurotrauma 2000; 17: 729–737.

12. Kirkham FJ, Newton CR, Whitehouse W. Paediatric coma scales. Dev
Med Child Neurol 2008; 50: 267–274.

13. Tatman A, Warren A, Williams A, Powell JE, Whitehouse W.
Development of a modified paediatric coma scale in intensive care
clinical practice. Arch Dis Child 1997; 77: 519–521.

14. Reilly PL, Simpson DA, Sprod R, Thomas L. Assessing the conscious level
in infants and young children: a paediatric version of the Glasgow
Coma Scale. Childs Nerv Syst 1988; 4: 30–33.

15. Kirschen MP, Snyder M, Winters M, et al. Survey of bedside neurologic
assessments in U.S. pediatric intensive care units. Pediatr Crit Care Med.
In press.

16. Posner JB, Saper CB, Schiff ND, Plum F. Plum and Posner’s Diagnosis of
Stupor and Coma. 4th edn. Oxford University Press, New York, 2007.

17. Olson DM, Stutzman S, Saju C, Wilson M, Zhao W, Aiyagari V. Interrater
reliability of pupillary assessments. Neurocrit Care 2016; 24: 251–257.

18. Couret D, Boumaza D, Grisotto C, et al. Reliability of standard
pupillometry practice in neurocritical care: an observational, double-
blinded study. Crit Care 2016; 20: 99.

19. Olson DM, Fishel M. The use of automated pupillometry in critical care.
Crit Care Nurs Clin North Am 2016; 28: 101–107.

20. Zafar SF, Suarez JI. Automated pupillometer for monitoring the critically
ill patient: a critical appraisal. J Crit Care 2014; 29: 599–603.

Cardiology in the Young 1461

https://doi.org/10.1017/S1047951118001634 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951118001634


21. Wijdicks EF, Bamlet WR, Maramattom BV, Manno EM, McClelland RL.
Validation of a new coma scale: The FOUR score. Ann Neurol 2005; 58:
585–593.

22. Cohen J. Interrater reliability and predictive validity of the FOUR score
coma scale in a pediatric population. J Neurosci Nurs: J Am Assoc
Neurosci Nurses 2009; 41: 261–267; quiz 8-9.

23. Czaikowski BL, Liang H, Stewart CT. A pediatric FOUR score coma scale:
interrater reliability and predictive validity. J Neurosci Nurs: J Am Assoc
Neurosci Nurses 2014; 46: 79–87.

24. Trauma ACoSCo. Advanced Life Support Course for Physicians.
American College of Surgeons, Chicago, IL, 1993.

25. Wijdicks EF. Clinical scales for comatose patients: the Glasgow Coma Scale in
historical context and the new FOUR Score. Rev Neurol Dis 2006; 3: 109–117.

26. Teasdale G, Allen D, Brennan P, McElhinney E, Mackinnon L. Forty years
on: updating the Glasgow Coma Scale. Nursing. Times 2014; 110: 12–16.

27. Stocchetti N, Pagan F, Calappi E, et al. Inaccurate early assessment of
neurological severity in head injury. J Neurotrauma 2004; 21: 1131–1140.

28. Livingston BM, Mackenzie SJ, MacKirdy FN, Howie JC. Should the pre-
sedation Glasgow Coma Scale value be used when calculating Acute
Physiology and Chronic Health Evaluation scores for sedated patients?
Scottish Intensive Care Society Audit Group. Crit Care Med 2000; 28: 389–394.

29. Zuercher M, Ummenhofer W, Baltussen A, Walder B. The use of Glasgow
ComaScale in injury assessment: a critical review.Brain Inj 2009; 23: 371–384.

30. Reith FC, Brennan PM, Maas AI, Teasdale GM. Lack of standardization in
the use of the Glasgow Coma Scale: results of international surveys. J
Neurotrauma 2016; 33: 89–94.

31. Simpson DA, Cockington RA, Hanieh A, Raftos J, Reilly PL. Head injuries
in infants and young children: the value of the Paediatric Coma Scale.
Review of literature and report on a study. Childs Nerv Syst 1991; 7:
183–190.

32. Yager JY, Johnston B, Seshia SS. Coma scales in pediatric practice. Am J
Dis Child 1990; 144: 1088–1091.

33. Duncan CC, Ment LR, Smith B, Ehrenkranz RA. A scale for the
assessment of neonatal neurologic status. Childs Brain 1981; 8:
299–306.

34. Raimondi AJ, Hirschauer J. Head injury in the infant and toddler. Coma
scoring and outcome scale. Childs Brain 1984; 11: 12–35.

35. Licht D, Brandsema J, Von Rhein M, Latal B. Neurologic disorders in
children with heart disease. In: Swaiman KF, Ashwal S, Ferriero DM, et al.
(eds). Swaiman’s Pediatric Neurology: Principles and Practice, 6th edn.
Elsevier, Edinburgh, New York, 2018:xxvi, 1403 pages.

36. Fiser DH. Assessing the outcome of pediatric intensive care. J Pediatr
1992; 121: 68–74.

37. Kirschen MP, Lourie K, Snyder M, et al. Improving routine nursing
neurologic assessments in the pediatric intensive care unit. Critical care
nurse. In press.

1462 M. P. Kirschen et al

https://doi.org/10.1017/S1047951118001634 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951118001634

	Bedside clinical neurologic assessment utilisation in paediatric cardiac intensive care units
	Materials and methods
	Survey
	Statistical analysis

	Results
	Elements of bedside nursing neurologic assessment

	Figure 1Elements of bedside nursing neurologic assessment performed at responding institutions.
	Frequency of bedside nursing neurologic assessment
	Communication and documentation of neurologic status changes
	Optimisation of neurologic assessments

	Discussion
	Figure 2Approaches to scoring the verbal component of the Glasgow Coma Scale in intubated patients at responding institutions.
	Table 1Neurologic assessment frequency
	Supplementary material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


