THIS PATHWAY
SERVES AS A GUIDE

CLINICAL PATHWAY:

Ischemic Stroke Evaluation and Managem
Emergency Department Management

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Inclusion Criteria: Patient >2 years (up to 21 years old) presenting with a suspected stroke (stroke symptoms)®
within <24 hours, persistent deficits, eligible for treatment options (tPA, surgery)
Exclusion Criteria: Age <2 years, age >21 years, symptom onset >24 hours, resolving symptoms/deficits

IStroke symptoms: v 2

. Hemiparesis ED Triage Stroke Team

o Hemifacial Activate Stroke Team via Intellidesk or Voalte group (“Stroke Team”)’ *  Neurology
weakness Vitals: 02, BP, HR, RR attending and

e  Speech/language e Initial assessment in 15 minutes: Neuro exam, calculate Pediatric National Institute of Health Stroke R :{iﬁﬁ?
deficit Scale (NIHSS) (Appendix A) gy

e  Visual . Laboratory: Glucose, toxicology, type and cross, ESR, ANA, CBC, PT/PTT, INR, fibrinogen, CMP, UA, ° Picu
disturbance pregnancy test . Pharma o

e  Ataxia e Additional orders: ECG, peripheral IV x2, NPO . Anesthesl?_:

e  Headache e Consider conditions that mimic stroke: encephalopathy, intracranial infection, tumor, drug toxicity, ¢ EDattending

e Altered mental pseudotumor, epilepsy, inflammatory disease, complex migraine : ll;/lezl tech

status

) Management
. Seizure at stroke
onset No eets stroke criteria Ves
based on Peds NIHSS2
. Ifclinical concern for hemorrhagic stroke: obtain
Neurology consult head CT without contrast immediately
and treat off e Ifnoconcernfor hemorrhagic stroke: obtain MRI
pathway FAST/stroke without contrast
o IfMRlisnot readily available: obtain “CT
Stroke Protocol”
[
v v
Consult Neurosurgery and treat H hagi " Acute ischemic . :
off pathway emorrhagic stroke stroke ‘Admit to Neurology service
and treat off pathway
*tPA Candidate:

. Onset <6 hours

. Age >2 years

. Positiveinfarct or arterial
occlusion on imaging

. NIHSS 6-25

. Note: do not need to wait for
labs to give tPA if above criteria
met

tPA Contraindications:
. (:gset;s hours Intra-vascular (I3V) tPA Intra-arterial (I/;\) tPA Mechanical
. e <2 years i i
e Resolving deficits (can still give candidate candidate thrombectomy to be
tPA if NIHSS 6+) 3 ¥ _ determined by
e History of hemorrhage, e Order tPA bolus 0.09 mg/kg bolus (max 9 interventional radiology,
ateriovenous malformation mg) and infusion 0.81 mg/kg over 1 hr *  tPAtobe dosed and
(AVM), aneurysm (max 81 mg). Total dose should not exceed given by the
e  Glor GU bleed in last 21 days 90 mg. !nterventlonal team
e Cancer or cancer treatment o Note: TPAcan begiven before blood in the cath lab
within last month work results. e Patient will be
e Significant bleeding disorder o Neurology attending confirms tPA dose transferred back to
e  Strokedueto sickle cell disease, o Dose will be mixed in the Emergency the floors after tPA
subacute bacterial endocarditis, Department by nursing. infusion complete
embolism, meningitis,
moyamoya Monitoring of infusion should include:
e BP>15%above 95" percentile e 1:1nursing with RN in room with patient
. PedNIHSS <6 or >25 for the entire infusion
e  Glucose <50 or >400 e  Continuous CR monitor with vitals and
. Platelets <100K; PT >15 sec, INR neuro checks q15 minutes
>14, e Infuse tPA:
PTT > upper limit of normal o  Bolus 10% of total dose over 1 min
*  Anti-coagulants o Remainder of infusion over 60 min
o Discontinue infusion if signs of
Relative contraindications: neurologic deterioration or serious
. See Appendix B for list of bleeding
potential relative
contraindications

. If present, will require further Transfer to PICU and
discussion with team follow Inpatient Stroke Pathway (page 2)
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3PA Candidate: | Admit to PICU |
Onset <6 hours
Age >2 years i
Positive infarct or arterial I Continue/start care for acute ischemic stroke if not already started in the ED I
occlusion on imaging |
NIHSS 6-25

Note: do not need to wait for
labs to give tPA if above criteria
met

tPA Contraindications:
Onset >6 hours

Age <2 years
Resolving deficits (can still give Intra-vascular (V) tPA Intra-arterial (IA) tPA
tPA if NIHSS 6+) candidate® candidate®
. History of hemorrhage,
ateriovenous malformation ¢ ¢
(AVM), aneurysm " echanical
Glor GU bleed in last 21 days . Order tPA bolus 0.09 mg/kg bolus (max 9 mg) thrombect tob
Cancer or cancer treatment and infusion 0.81 mg/kg over 1 hr (max 81 d rom Ve omy to be
within last month mg). Total dose should not exceed 90 mg. e  tPAtobe dosed and given N etermln‘ed by
Significant bleeding disorder o Note: TPAcan be given before blood by the interventional team |nt;n;ent|onal
Stroke due to sickle cell disease, work results. in the cath lab . I;aat:Zr:)tgv‘\lfill be
subacute bacterial endocarditis, ®  Neurology attending confirms tPA dose e  Patient will betransferred transferred back to
embolism, meningitis, . Dose will be mixed in the PICU by nursing. back to the floors after tPA the PICU after
moyamoya infusion complete mechanical
e BP>15%above 95™ percentile Monitoring of infusion should include:
e PedNIHSS <6 or>25 e 1:1nursing with RN in room with patient for thrombectomy
e Glucose <50 or >400 the entireinfusion complete
. Platelets <100K; PT >15 sec, INR . Continuous cardiorespiratory monitor with
>1.4, PTT > upper limit of normal vitals and neuro checks q15 minutes
e Anti-coagulants . Infuse tPA:
o Bolus 10% of total dose over 1 min
Relative contraindications: o Remainder of infusion over 60 min
e See Appendix B for list of o Discontinue infusion if signs of
potential relative neurologic deterioration or serious
contraindications bleeding
. If present, will require further I
discussion with team ¢
On-going PICU evaluation/treatment
Y
Nursing orders Medications FEN/GI Lassré‘;:er
o (. . Maintenance IVF
° Iftemp.>38 ¢ . NPO until swallow study
*  Monitoring: acetaminophen IV e Maintain euglycemia *  Neurology e Determined based on
o  Cardiorespiratory 15 mg/kg q6hr (max | | Consider stool softeners e Hematology/Oncology etiology
o  Pulseoximetry 1000 mg/dose, max oncetaking PO e Cardiology (consideration
e Vital signs & Neuro checks: 75 mg/kg/day, not g for transesophageal
o ql15minx2 hrs, then g30 to exceed 4000 mg/ echocardiogram)
min x 6 hrs, then g1 hrx day) e Speech (swallow study)
16 hrs . Consider aspirin or . PT/OT
. VTE prophylaxis: SCD aptimagulation in
e Maintain HOB at ~30 degrees, discussion with
bedrest hematology and
e Additional orders if patient neurology; should
received tPA: not be started for at
o Avoid anti-platelet/ anti- least 24 hours after
thrombotic agents within thrombolysis
24 hrs . Statin and/or
o Avoid arterial sticks or antihypertensive
venipuncture at non- agentsas
compressible site within determined by
12 hrs cardiology
o Avoid indwelling ureteral Discharge criteria:
catheterization following Clearance from speech/OT/PT/neurology;
tPA Discharge medication plan in place per consulting specialists;
o Avoid NG tube placement Follow up appointments should be made prior to discharge with appropriate consulting specialists
following tPA
Discharge instructions:

Individualized per neurology on a case-by-case basis
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Ischemic Stroke Evaluation and Management
Appendix A: Pediatric National Institute of Health Stroke Scale (NIHSS)

PedNIHSS

Administer stroke scale items in the order listed. Follow directions provided for each exam item. Scores
should reflect what the patient does, not what the clinician thinks the patient can do. Modifications for
children are shown in bold.

Item # and instructions Scale Definition and Scoring Guide

1a. Level of Consciousness: A 3 isscored only if | 0= Alert, keenly responsive

the patient makes no movement (other than 1 = Not alert, but arousable by minor stimulation
reflexive posturing) in response to noxious to obey, answer, or respond

stimuli. 2 = Not alert, requires repeated stimulation to

attend, or is obtunded and requires strong or
painful stimulation to make movements

3 = Responds only with reflexive motor or
autonomic effects or totally unresponsive

1b. LOC Questions: The patient is asked the 0 = Answers both questions correctly
month and his/her age. The answer must be 1 = Answers one question correctly
correct. Patients unable to speak because of 2 = Answers neither question correctly

intubation, oral trauma, or language barrier
receive a 1. Modification for children age 2 and
up: Ask the child “How old are you?” Give
credit if the child states the correct age or shows
correct number of fingers. For the second
question as the child, “Where is XX?” XX
referring to a family member present in the
room. If the patient points at that family
member give credit.
1c. LOC Commands: The patient is asked to open | 0 = Performs both tasks correctly
and their eyes and then grip the non-paretic 1 = Performs one task correctly
hand. For children may substitute hand grip with | 2 = Performs neither correctly
“show me your nose” or “touch your nose.” If
the patient does not respond to the command,
demonstrate the task to them.
2. Best Gaze: Only horizontal eye movements are | 0 = Normal
tested. Voluntary or reflexive (oculocephalic) eye | 1 = Partial gaze palsy. This score is given when
movements will be scored. gaze is abnormal in one or both eyes, but
where forced deviation or total gaze paresis
are not present.
2 = Forced deviation, or total gaze paresis not
overcome by the oculocephalic maneuver.

3. Visual: Visual fields (upper and lower 0 = No visual loss
quadrants) are tested by confrontation using 1 = Partial hemianopia
finger counting (children > 6) or visual threat (for | 2 = Complete hemianopia
children age 2 to 6). 3 = Bilateral hemianopia

4. Facial Palsy: Ask the patient to show teeth or | 0 = Normal symmetrical movement
raise eyebrows and close eyes. Score symmetry 1 = Minor paralysis (flattened nasolabial fold)
2 = Partial paralysis (total or near total paralysis
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Ischemic Stroke Evaluation and Management
Appendix A: Pediatric National Institute of Health Stroke Scale (NIHSS)

of grimace in response to noxious stimuli in
unresponsive patient.

of lower face)
3 = Complete paralysis of one or both sides of

face
5 & 6. Motor Arm and Leg: The limb is placed in | 5a. Left Arm
the appropriate position: extend the arm (palm 5b. Right Arm
down) 90 degrees (if sitting) or 45 degrees (if 0 = No drift

supine) and the leg 30 degrees (always test
supine). Drift is scored if the arm falls before 10
seconds or the leg before 5 seconds. For children
unable to perform the test, grading should be
scored by observation.

1 = Drifts down before full time but does not hit
bed or support

2 = Some effort against gravity but cannot get to
or hold initial position

3 = No effort against gravity, limb falls

4 = No movement

9 = Amputation/joint fusion (explain)

6a. Left Leg

6b. Right Leg

0 = No drift

1 = Drifts down before full time but does not hit
bed

2 = Some effort against gravity but cannot get to
or hold initial position

3 = No effort against gravity, limb falls

4 = No movement

9 = Amputation/joint fusion (explain)

7. Limb Ataxia: Aimed at finding unilateral
cerebellar lesion. Test with eyes open. The finger-
nose-finger and heel-shin tests are performed on
both sides and ataxia is only scored if out of
proportion to weakness. In children, substitute
this task with reaching for a toy in the upper
extremity and kicking a toy in an examiner’s
hand.

0 = Absent
1 =Present in one limb
2 = Present in two limbs

8. Sensory: Sensation or grimace to pin prick
when tested or withdrawal from noxious stimuli
in the obtunded/aphasic patient.

0 = No sensory loss

1 = Mild to moderate sensory loss: patient feels
pinprick is less sharp on the affected side or
loss of painful stimuli on affected side.

2 = Severe or total sensory loss. Patient is not
aware of being touched.

9. Best Language: For children age > 6 with
normal language development: The patient is
asked to complete 4 tasks: repeat words from
attached sheet, read 3 items words/sentences
from attached sheet, name the items on the
naming sheet, and describe what is happening in
the picture (see figures at end of sheet). For
children age 2-6 score items based on
observation during the exam.

0 = No aphasia, normal

1 = Mild to moderate aphasia: loss of fluency,
reduction of speech and/or comprehension

2 =Severe aphasia: all communication is through
fragmentary expression.

3 = Mute, global aphasia

RETURN TO
THE BEGINNING

CONTACTS: MARK SCHOMER, MD | CONSTANDINA CONLEY, APRN | ERIC HOPPA, MD

®_¢C ticut
€.®Childrens

LAST UPDATED: 10.21.24

©2019 Connecticut Children’s Medical Center. All rights reserved.



THIS PATHWAY
SERVES AS A GUIDE

CLINICAL PATHWAY:
Ischemic Stroke Evaluation and Management

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Appendix A: Pediatric National Institute of Health Stroke Scale (NIHSS)

10. Dysarthria: Based on speech when repeating | 0 = Normal

words or naming objects. Only spontaneous 1 = Mild to moderate: patient slurs at least some

speech can be rated. works and at worst can be understood with
some difficulty.

2 = Severe: speech is so slurred it is unintelligible

9 = Intubated or other physical barrier (explain)

11. Extinction and Inattention (formerly 0 = No abnormality
Neglect): Sufficient information to identify 1 = Visual, tactile, auditory, spatial, or personal
neglect may be obtained during the prior testing. inattention or extinction to bilateral

simultaneous stimulation in one of the
sensory modalities

2 = Profound hemi-inattention or hemi-
inattention to more than one modality. Does
not recognize own hand or orients to only one
side of space.

Table S1. Language testing items for PedNIHSS:

Repetition Each of 4 word-repetition tasks is presented:
a. Stop

b. Stop and go

c. Ifit rains we play inside

d. The President lives in Washington

Reading Each of 3 items is presented for the child to read in Fig 1. Adjust
expectations according to child's age/school level
Naming Pictures are presented and of a clock, pencil, skateboard, shirt, baseball,

bicycle (Fig 2).
Fluency and The picture (Fig 3) is presented and the child is asked to describe what
word finding he/she sees.

Stop
See the dog run

Little children like to play outdoors

Fig S1. Reading items for PedNIHSS
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Fig. S2 Pictures to test naming for ltem 9 Best Language of PedNIHSS
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Fig. S3 Picture to test story-telling for ltem 9 Best Language of PedNIHSS
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Appendix B: Potential Relative Contraindications for tPA JUDGMENT.

If present, discuss risks and benefits of treatment with team.

Minor or rapidly improving stroke symptoms

Major surgery or non-head trauma in past 14 days
Recent arterial puncture at non-compressible site
Recent lumbar puncture

Post myocardial infarction pericarditis

Pregnancy

History of prior strokes, diabetes

Active anticoagulant use

CT with infarction involving >1/3 of a hemisphere
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