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Development of Algorithm for Patient Specific Rehabilitation of Acute Stroke

Patient
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Objective: Team approach for patient-specific rehabilitation for acute stroke patient is important to
minimize loss of function and facilitate recovery as well as cost effectiveness. We tried to establish

acute stroke rehabilitation algorithm

to maximize efficiency of delivering patient-specific and

comprehensive rehabilitation in acute stroke patients.

Method: We developed the clinical algorithms through the informal consensus development process
by thorough discussions within the rehabilitation team members. Before and after adoption of the
rehabilitation algorithms in clinical activity, we investigated satisfaction of patients and staffs by
questionnaire. In addition, length of hospitalization was assessed.

Results: Ten algorithms were developed on the general rehabilitation, physical, occupational, and speech
therapy, dysphagia, cognitive rehabilitation, nursing care and complication, and psychosocial rehabilitation.
Every algorithm was comprised to take care of patients from the acute stage of rehabilitation to long
term management. After algorithms to the clinical practice, total mean score of satisfaction was
significantly improved in patients and staffs (p<<0.05). Mean length of stay for rehabilitation tended to

decline without statistical significance.

Conclusion: Algorithm for patient specific acute stroke rehabilitation could contribute to increase the
level of satisfaction among patients and staffs. (Brain & NeuroRehabilitation 2009; 2: 118-133)
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Table 1. Characteristics of the Patients Involved in Survey

Pre-algorithm, Post-algorithm,

n =25 n =25

Age (years) 64.0 + 12.7 67.0 £ 14.8
Gender

Male (n (%)) 14 (56) 12 (48)

Female (n (%)) 11 (44) 13 (52)
Stroke type

Infarction (n (%)) 16 (64) 13 (52)

Hemorrhage (n (%)) 9 (36) 12 (48)
Hemiplegia

Left (n (%)) 17 (68) 15 (60)

Right (n (%)) 8 (32) 10 (40)
Marital status

Never (n (%)) 1 4) 0 (0)

Married (n (%)) 21 (84) 22 (88)

Widowed (n (%)) 3 (12) 2 (8)

Separated (n (%)) 0 (0) 0 (0)

Divorced (n (%)) 0 (0) 1@
Social support

Full support (n (%)) 20 (80) 21 (84)

Less than full (n (%)) 5 (20) 4 (16)
Education

Less than high school (n (%)) 6 (24) 5 (20)

High school graduate (n (%)) 6 24) 7 (28)

College (n (%)) 12 (48) 11 44)

Postgraduate (n (%)) 1 4 2 (8)
MBI 59.0 £ 204 53.0 + 13.6

MBI: Modified Barthel index.

«119



Brain & NeuroRehabilitation : 2009; 2: 118~133

© v47] HEF 849 Y B= AS 4Y Al 37k ASE I QA A7, A=A A G HHEo FF
AR, AR, AAAR, AAAE, **ZJ”"’HﬂE, g FAEA AR 5 A 372 AR B A
AHE] AR, T, o7 S-SR e, vRaE] 5 F 1070 A= A o] 8& Fstr] Al FaE AW A
FAE AAstA . ESF T L™ (consensus develOP- Al o) % 747} 37Ut §A7] HET AEEA Hat A

ment group) & Wl E% B ABARS] e 94 AW A A4 ALk
Z]ﬂ’ Z}‘ﬁx]ﬂ, 1_01 0101‘7] ‘l’]—_H AR ]

o] Fxt Ajgelstat 1

ekt
(2) Nz 4% % 1S

gJutr o2 QAtoA AFX AL AlYsl=1|
YAA, B Ao T FET

Q=% z}o] 3t7] 9%t BUEH
| ZAR o] YRS H¢

28 B33} 2
s Sl B3

HE 7 dAREAR

52 1z

= [eJe)
g3 18-S

(3) E1=E2 oy X Bt

PR EA o] A3 +YHAETE

l:"_"], L)
A7 D RAANANZHY A2 2A E A A&

Hd' 30

< Fstn S5
EEEERRL R aaaa s*om““ 2 2}4711%? AFA A it BHEE 2A] A HEA
Sao] FUA ALY £ 9L W B 4 ARA W= 57K FRoR £ 4

5 AR Rl Bzt QAL HTAL, A REAL
A3 AF7F SolA 1719 E9 A2AHo B otma )
A A BT

Brlete e

AEAR AT Al Bt

o]
=l

Ty

_024.0{)1'

a8x 9wl A By d¥gE &
£ 5 g E A A 3 2o
8 A HEAY AfER 7o gt
WETE ZASGT BE SRelA 1ol YA A A
(mini mental status examination, MMSE)ZS A] 83} o™,
2679 ol5te] AX7ISFoN7E Y BA FA AE HE
A4S AR shelth ARAL Reker 50| o] 3t A
BAE H2dto] HEZ B Sy Hay Bgom,
Y AT Azl g3t 1574 FBoz AN, 2

3tga Wy ZAAS A-83HATHAppendix 1).

3 RAY JF WEzo] et FFS A 9
§ AR 248 AN, gaelEe a4 FEel ¢R
o) FAEE: 1, 6,8, 93 AAHA ARARE A
317] 913t ARAZY GAFLTE FHL P2 S B

ol

Ol:l l:t:{v

o= 40§ Fa, AUl Fa7t AR W BAR  (6FF: 2~5,7, 10) 5 F 103202 Tk g

Acute stroke

!

Admission

| Consult for rehabilitation }

!

Evaluation

1Y
|

N

Stable neurologic state? |<i|
-si Y

Bed-side PT

|\\‘1 Physical therapy |
!

Community-based stroke

Discharge? |l. rehabilitation
N (stroke center) ! N (due to underlying disease)
Transfer I
1
| Initial evaluation to determine functional goal |
¢ ¥ I ¥ ¥ : ¥ ]
N " [ Family i * *
Mobility || ADL || Cognition || Speech || Swallowing support Shoulder Skin Bladder
ain integrity || dysfunction
I ! ! ! ! P SRR
Dysphagia || Social
Sequelae
PT || OT CT ST therapy work
[ I I I I I
¥
| Team conference at admission |
__ Fig. 1. General assessment on ad-
| Goal & length of stay modification | mission to Department of Rehabili-
| Comprehensive rehabilitation | tation Med%(:l'ne. PT: P'hysu':all therapy,
ADL: Activity of daily living, OT:
| Team conference at discharge | Occupational therapy, CT: Cognitive
therapy, ST: Speech & language
| Community-based rehabilitation outpatient rehabilitation | therapy.
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Table 2. Improvement of Satisfaction Level of Patients after
Implicating Acute Stroke Rehabilitation Algorithm
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Item Pre-score  Post-score _ _ _ o
2L AT AT W 719 Rl Bl
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6. Progress as schedule 760 £ 62 824 £ 6.2* Ej - sA B4 el & pete] ] °
7. Information on time and course 77.6 + 54 792 * 7.6 2 skt
8. Information on community-based 70.4 + 4.8 75.2 + 3.0*
rehabilitation 24 Iu.
9. Psychosocial service 728 £ 59 80.0 £ 4.6* =
10. Overall service on inpatient 768 £ 6.6 92.8 + 3.2% 1) L12S2| e
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Add related treatment protocol according
to sensory loss, spasticity, contracture

1
i [Type 1] [Type 2| [Type 3| [Type 4]
1
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Fig. 2. Algorithm for assessment

Community-based rehabilitation | | Transfer to long-term rehabilitation center |

and therapy at physical therapy.
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Table 3. Change of Satisfaction Level of Staffs

Item number Pre-score Post-score
L. 65.6 = 3.1 704 + 4.6
2. 68.0 £ 4.4 792 + 5.2*
3. 64.8 £ 3.2 81.6 + 4.1*
4. 664 £ 55 76.0 £ 3.3%
5. 624 + 4.7 73.6 + 2.5%
6. 72.8 + 5.0 744 + 3.0
7. 65.6 + 4.1 82.4 + 3.9*
8. 624 £ 6.2 672 £ 42
9. 60.0 £ 6.1 760 £ 5.1%
10. 632 t 3.4 72.8 £ 3.2%

Mean 65.1 =+ 3.6 754 + 4.8*

#p < 0.05.
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___________________________________________________
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Need more Improved Improved
treatment? |y properly? | N properly? |N

N Y Y|

____________ § E——
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¢
| Does education of patients and caregivers favorably?

N

v

| Need more treatment after discharge? N Close therapy

Y ¢ I

Fig. 3. Algorithm for assessment
and therapy at occupational therapy.

| Community-based rehabilitation |

3
| Transfer to long-term rehabilitation center |

ADL: Activity of daily living.
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|  Communication problem? |

Comprehension difficulty? . . . ”
Expression difficulty? Articulation difficulty?
N | Y| v N

¥ ¥
| Speech & language evaluation | Not candidate

Speech evaluation
- Dysarthria
- Apraxia of speech
- Other speech problem

‘—{ Is there any problem? }—,

|

Language evaluation
- Aphasia
- Other language problem

| Speech & language therapy |
Close therapy

(» Language therapy
- Comprehension, expression, Language -
naming, writing, reading training @ @ Speech the_rgpy
\ - Oromotor training

- Patient & caregiver education
- Respiration, dysphonia,
resonance, articulation,
prosody training
- Patient & caregiver education

| Need more language & speech therapy? |
Y | N

Outpatient therapy | | Transfer | | Close therapy | Fig. 4. Algorithm for speech assess-
ment and therapy.

| Cognitive therapy |

{ Need to evaluate cognitive function? |

N[ Y
)
| Computerized cognitive evaluation? |
'z N
| Computerized evaluation | | Conventional evaluation
3
. Subdivide cognitive deficit |
T
11 v ¥
Attention & wsgospatlal Memory disturbance Executive dysfunction
dysfunction
vl v vl
Applicable N Applicable N Applicable N
computerized program? computerized program? computerized program?
Y Other programs? | | Other programs? |Y | Other programs? |
. N [ Memory training |Y N [ Executive function training | N [y
Attention & 7
visuospatial training | Need re-evaluation? |~—I
I
Y LN
Does education of patients
and caregivers favorably? v
vl
Need more treatment after discharge? Close thera
| . 9e? |1 py|
Y Y 1 Fig. 5. Algorithm for cognitive

Community-based rehabilitation | | Transfer to long-term rehabilitation center | assessment and therapy.
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[ Bedside swallowing evaluation Kﬁ:} Modified barium swallow test |
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( NPO ) [ Combine oral with parenteral feeding ] Oral feeding |
T ]
. Y Need to Need to regulate consistency | Y .
Notify doctor = o\ 1ate again? & amount of feeding? | | Notify doctor

Initiate dysphagia therapy |

@ Dysphagia therapy
- Oromotor facilitation
- Patient & caregiver education

@ Dysphagia therapy

- Vital stim

- Subglottic swallowing

- Mendelsohn maneuver

- Patient & caregiver education

| Need more dysphagia therapy?

N Y

Outpatient therapy | | Transfer |

| Close therapy |

| Social work service |

| Family consult |

Need intervention?

- Family support
- Construction of home
- Discharge plan of family members

| Family meeting |

—»| Offer information about stroke rehabilitation & follow up

| Manual education to main caregiver |

Discharge progress favorably?

Fig. 6. Algorithm for swallowing
assessment and therapy. NPO:
Nothing by mouth.

Family meeting |

Degree of family support (housing, caregiver,
instruments, home nursing care etc)

Fig. 7. Algorithm for psychosocial

e

Discharge

assessment and planning by social
worker.
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Urinary infection signs?
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Voiding sense?
YITN
Remove catheter

N
|| Encourage self voiding

| Self-voiding? |X>| Residual urine>100 cc?
IN Ly —
| Education CIC | | Voiding chart education CIC |— Self-voiding method
T Timed vo@mg
N Resiual urine<100 cc? | \S/;I‘;E;\?:?llq(;fepuver Fig. 8. Algorithm for bladder assess-
v Crede maneuver ment and management. CIC: Clean

intermittent catheterization.

| Skin integrity |

!
Self management |<N—| High risk group for skin breakdown? |—

- Cannot change position

- Urinary or fecal incontinence

- Immune-suppressant

Y - Sensory deficit, joint contracture

High risk group

- Check skin condition regularly
- Education for prevention
pressure sore

N |
4| Skin breakdown? I

!
| EPUAP grade>l|
Y | N
v ¥

- Refer wound care team
- Care giver education

- Management pressure sore
- Care giver education

]
| Re-evaluate regularly |

Fig. 9. Algorithm for skin integrity
assessment and management. EPUAP:

Improved?

|l’| Check skin condition regularly |

European pressure ulcer advisory

panel.
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| Hemiplegic shoulder pain

¥ ¥ ¥ ¥
. Swelling, heating R . |
Subluxation sense of hand LOM, impingement signs Focal tenderness Other symptoms
!
3 phase
bone scan | UItrasonIography |
¥ ¥ 3 Instability,
Spasticity | Capsulitis | | Bursitis | | Tendinitis | other
tendinitis
N Y Oral steroid Complete
t
Y —— Myofascial Visceral or
_Relieved? ain ! ]
N ! synpdrome thalamic pain
- MR arthrography
SY";FI)at::et'C OS consult N
oc MR arthrography
IA steroid L _S_ter;?id OS consult
injection injection
4-| Position education Orthosis, NSAID
medication, Medication,
injection injection
Orthosis, electric Medication,

stimulation physical therapy

| ROM exercise, stretching exercise |

Fig. 10. Algorithm for shoulder pain assessment and management. LOM: Limited range of motion of shoulder, MR: Magnetic resonance,
OS: Orthopedic surgery, IA: Intra-articular, NSAID: Non-steroidal anti-inflammatory drug, ROM: Range of motion.
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APPENDIX 3. Physical Therapy Contents according to Type of Disability

Type Contents of therapy

Type 1  Conditioning exercise Sitting with arms on the table
(Tilt table, standing frame) Passive transfer education
Supine: head control, deep breathing exercise, PROM Mental imagery training, FES

Type 2 Supine: head control, deep breathing Passive or active transfer education
exercise, PROM Sitting balance training
Sitting: arms supporting, arms on the table Sit to stand training on the Bobath table
Sitting with trunk mobilization Stall bar or P-bar standing, FES
(mat or therapeutic ball) Strengthening exercise

Type 3  Active transfer education P-bar gait training with FES
Sit to stand training Strengthening exercise

Standing balance training

Type 4  Standing balance training Strengthening exercise
Gait training with device and FES PWBT

Type 5 Active transfer education Standing balance training
Sit to stand training Strengthening exercise
Sitting balance training PWBT

Trunk mobilization (mat or therapeutic ball)
Type 6  Sit to stand training Strengthening exercise
Standing balance training (dynamic) PWBT
Gait training with device
Type 7  Standing balance training (dynamic) ADL or vocational training
Reeducation functional gait (single cane or without equipment) Strengthening and endurance exercise

Treadmill exercise

PROM: Passive range of motion, FES: Functional electric stimulation, PWBT: Partial weight bearing treadmill, ADL: Activity of daily
living.
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APPENDIX 4. Occupational Therapy Contents according to Type of Disability

Type

Contents of therapy

Type 1 PROM and AAROM
Proximal part strengthening
Scapular mobilization
Spasticity inhibition
Motor facilitation
Bilateral activity
Type 2 Exclude spasticity inhibition
Type 3 PROM and AAROM
Proximal part strengthening
Scapular mobilization
Spasticity inhibition
Motor facilitation
Bilateral activity
Distal part strengthening
Type 4 Add CIT program
Type 5 PROM and AAROM
Distal part strengthening
Grasp and release training
Fine motor training
Bimanual training
CIT program
Type 6 Exclude sensory stimulation
Type 7 Upper extremity general strengthening
Fine motor training
Hand dexterity training
Sensory stimulation

Type 8 Add CIT program

Sensory stimulation

FES (shoulder, wrist, intrinsic muscle)
Resting splint

Bed side activity education

ADL & IADL evaluation, training,
education

Others same as type 1

Fine motor training

Bimanual training

Sensory stimulation

FES (shoulder, wrist, intrinsic muscle)
Bed side activity education

ADL & IADL evaluation, training,
education

Others same as type 3

Sensory stimulation

FES (shoulder, wrist, intrinsic muscle)
Adaptive device

Bed side activity education

ADL & IADL evaluation, training,
education

Others same as type 5

Prevocational training

Bed side activity education

ADL & IADL evaluation, training,
education

Others same as type 7

PROM: Passive range of motion, AAROM: Active assisted range of motion, FES: Functional electric stimulation, CIT: Constraint induced

therapy, ADL: Activity of daily living, IADL: Instrumental ADL.
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