Handouts included for this course:

A. Brachial Plexus Assessments

B. Plexus Chart

C. Brachial Plexus Illustrated Chart

D. References
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Brachial Plexus Assessments

Narakas Classification
Narakas, A. O. (1985). The treatment of brachial plexus injuries. International orthopaedics, 9(1), 29-36.

The Narakas Classification has 4 Groups based on newborn presentation and nerve roots affected.
e Group I
o Newborn presentation is dysfunction of deltoid and biceps brachii; no shoulder abd, ER;
no elbow flexion, FA supination
o C5 and C6 nerve roots affected
o Typical recovery begins within 1 month, full recovery 3-6 months
e Groupll:
o Newborn presentation is impaired wrist and proximal with only function of long hand
flexors is present (presents similar to Group | but with weaker active elbow extension).
o Cb5, C6, and C7 nerve roots are affected
o Greater than 1 month before recovery of shoulder and elbow flexion; steady improvement
but will likely have contractures
e Group Il
o Newborn presentation is a lack of upper limb function and may have minimal function of
hand flexors. (Fail shoulder, no elbow flex, weak elbow ext, flexed wrist, fisted)
o Whole plexus is affected (C5-T1)
o There is slow partial recovery up to 15 months; weak with limited function; secondary
deformities likely
e Group IV:
o Newborn presentation is a lack of whole upper limb function. (Flail extremity,
half-open hand, and limited finger movement)
C5-T1 affected, positive for Horner’s

Poor shoulder function; arm rests in adduction & IR, elbow flexed & supinated

Toronto Test Score
Michelow, B. J., Clarke, H. M., Curtis, C. G., Zuker, R. M., Seifu, Y., & Andrews, D. F. (1994). The natural
history of obstetrical brachial plexus palsy. Plastic and Reconstructive Surgery, 93(4), 675-80.

The scale, based on observation, is given a clinical grade and a numerical score. This is completed for
each joint of the affected UE.

No joint movement: Clinical Grade 0; Numerical Score 0
Flicker: Clinical Grade 0+; Numerical Score 0.3

Less than 50% range: Clinical Grade 1-; Numerical Score 0.6
50% range: Clinical Grade 1; Numerical Score 1.0

More than 50% range: Clinical Grade 1+; Numerical Score 1.3
Good but not full range: Clinical Grade 2-; Numerical Score 1.6
Full range: Clinical Grade 2; Numerical Score 2.0
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Mallet Scale — Original
Mallet, J. (1972). Obstetrical paralysis of the brachial plexus. 3. Conclusions. Revue de chirurgie
orthopédique et réparatrice de I'appareil moteur, 58, Suppl-1.

This scale looks at 5 areas: active abduction, external rotation, hand to head, hand to back, and hand to
mouth.

Active Abduction: Less than 30° (II), 30-90° (lIl), More than 90° (1V)
External Rotation: 0° (Il), Less than 20° (lll), More than 20° (IV)
Hand to Head: Impossible (1), Difficult (1), Easy (IV)

Hand to Back: Impossible (1), Difficult (1), Easy (IV)

Hand to Mouth: Impossible (I1), Difficult (Ill), Easy (IV)

Mallet Scale — Nath Modification (used with permission from Dr. Nath)

Nath, R. K., Karicherla, P., & Mahmooduddin, F. (2010). Shoulder function and anatomy in complete
obstetric brachial plexus palsy: long-term improvement after triangle tilt surgery. Child's Nervous
System, 26(8), 1009-1019.
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The Nath Modification of Mallet’s System: clinical scoring of function. In addition to assessing the classical

functions of the Modified Mallet system, supination and the resting position are evaluated. To further define
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deformity, fixed forearm supination (positions 2S, 3S, and 4S) as well as external rotation position (5E) are
scored.

Active Movement Scale
Clarke, H. M., & Curtis, C. G. (1995). An approach to obstetrical brachial plexus injuries. Hand
clinics, 11(4), 563-80.

The Active Movement Scale looks at these 15 movements:
Shoulder abduction
Shoulder adduction
Shoulder flexion
Shoulder ER
Shoulder IR

Elbow flexion
Elbow extension
Forearm supination
Forearm pronation
Wrist flexion

Wrist extension
Finger flexion
Finger extension
Thumb flexion
Thumb extension

Each movement is assigned a score:

Gravity Eliminated:

e No contraction: 0
Contraction, no motion: 1
<50% motion: 2
>50% motion: 3
Full motion: 4

Against Gravity:
e <50% motion: 5
e >50% motion: 6
e Full motion: 7
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K Origin: Medial cord

{spinal segments: (C7),C8.T1 |

All intrinsic muscles of the hand (except three
thenar muscles and two lateral lumbricals); also
flexor carpi ulnaris and the medial half of flexor
digitorum profundus in the forearm

Skin over the palmar surface of the medial
-one and one-half digits and associated palm
and wrist, and skin over the dorsal surface of
the medial one and one-half digits

Function: sensory

Origin: Posterior cord
Spinal segments: C5,C6

Function: motor

Function: sensory

Deltoid, teres minor

Skin over upper lateral part of arm

Origin: Posterior cord

{Spinal segments: C5 to C8, (T1)

All muscles in the posterior
compartments of arm and forearm

Function:
motor

Skin on the posterior aspects of the arm and
forearm, the lower lateral surface of the arm,

.,-'and the dorsal lateral surface of the hand Function:

sensory

Origin: Lateral cord

{Spinal segments: C5 to C7

All muscles in the anterior

compartment of the arm Function:

motor

Origin: Medial cord

Branches of

Musculocutaneous

-[segmental branches from C5 to C8 to muscles of the neck }

{contribution of C5 to the phrenic nerve }

Origin: Medial cord
Spinal segments: C8,T1 S

Pectoralis major, ‘pectoralis minor
C
Origin: C5 root i

Rhomboid major, rhomboid minor:+**"

Function: motor K

Origin: C5 to C7 roots
Serratus anterior*

Origin: Superior trunk

Spinal segments: C5,C6
Supraspinatus, infraspinatus
_Funclion: motor :

Medial pectoral

Dorsal scapular

Suprascapular

Brachial
plexus

Skin on medial
side of forearm

Spinal segments: C5 to C7 }
Pectoralis major'

Spinal segments: C8,T1

Medial cutaneous of arm }

Skin on medial side of
distal one-third of arm

Function:
sensory

Origin: Posterior cord

{Spinal segments: C6 to C8

Function: motor

Origin: Posterior cord
Spinal segments; C5,C6

Su'tiscapularis. teres major
Function: motor

Latissimus dorsi

Thoracodorsal

Inferior subscapular

Origin: Medial and lateral cords }

Spinal segments: (C5),C6 to T1 }
All muscles in the anterior compaflment of the
forearm (except flexor carpi ulnaris and medial half
of flexor digitorum profundus), three thenar muscles

Function: sensory

Skin over the palmar surface of the lateral three and one-half
digits and over the lateral side of the palm and middle of the wrist

of the thumb and two lateral lumbrical muscles
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Resting hand splint for a 12 day old baby with BPBI
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