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“Funtional Significance of Spinal Lesion Level”

by Charles Long I I, M. D.
Edith Buchwald Lawton, M. A., A.R. P. T.
NewYork City.
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% % Table 1. Major musle groups added ateach

critical level. (33718 4= & 7 45

dotdle TH%TE)

C — 5 Deltoid, Biceps.

C— 6 Latissimus, Sarratus, Pectoralis, Radial wrist
extensors,

C~ 7 Triceps, Finger extensor & flexors.

T - 1Hand intdnsics, Ulnar side of wrist & fingers.

T — 6 Upper intercostals, upper back.

T — 13Abdominals, Thoracic extensors. 12

L— 4 Hip flexors, Quadriceps.

% % Table 2, Funcional Significance of Spinal Cord Level,

(R2aRle Rl 7|5
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Activities; C-5|C-6|C~7 | T~-11T~-6|T-12|L-4
Self Care . Eating - + -+ + + + +
Dressing — - + + + + o+
Toilet - — + + + + +
Bed independence:Rolling over, Sitting up. — — + -+ 4 + +
Supine sit ting, moving about in bed — - + + + -+ +
W/ C: Independent transfer & from - * & + + + +
Amdulation: Functional (including to standing) - — - . + + +
Attendant: Lifting + + + — — — —
Assisting -+ + + + + _ _
Homebound Work with hands - — +- + + + +
Outside Job - — — + + + +
Private Car — — — + + + +
Public Transportation — — - — + +
Braces or Devices HA HA HA
LL LL LL LL
PS PS S

ete, )
P, -Pelvic band

HA: hand devices (splints, slings,

Braces: LL-Double long leg brace,

S. ~Spinal attachment,

Sh, -Short leg braces
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Functional Capacities (753

{C-5)

1) &%2 (Muscular demand)
a)2AE AAANWE B 5 (Full innervation)

a) Trapezius, Sternocleidomastoids, upper cervical paras

paraspinal musculaulature.

A4 59 Az 3] (stabilize & external
rotate the scapula)
by #EHde g AAAE 4k 5 (Partial innervateed)
C—~ 694 zro] inneryated.

Rhomboids. ( Scapula adduction & downward

rotation

Deltoids. (Ant,

ext, )

. Shoulder fl., Post. : Shoulder

Rotator cuff®] major muscle.

g AR

WA (Scapula adduction)

Az oA, WA, dslA, &
obslzl = shvtb FFak Alade #Egeh
c) 2% (Absent) : A el 728 Zak(depression), F

F, A,
&) A5l e}
FA49 Tl A oldE
Brachioradialis7} §tv} $2xogelx
2ok So] glelok Gk
e) Wrist9} Hand+=

A% (protraction) o] <k=iel

Biceps4}
A7 2

716 kAl Rtk

#31 : Latissimus, Pectoralis, Serratus%Shoulder
o FFzol YA Aol e TEE A5He

25 whasiaAl =le

2) 244854 (A D. L)
a) A} A2 (in bed) T2 FHolt Yot AT
ek

4 AT 4 gloh sl dlelAql Exal &
717 (device) B o] &3t 4418} (eating) FHol
7H5g Foleh
)W/CE 2 5 7 givh
d) 3Fo] Edly] wFoll xTHo| ek
3) ¢} (Ambulation)
a)W/Ce 23 7}(Attendant) 7} 4435 2

Norhe o 2
3
r_‘::i_:

88}t 2

Azl 4 A2, Aol Pz o] 5 ¢l
23
b) B.322 95t Y=latel]l Hadt F2E : Removable

arm rest, Swinging movable footrests, Detatchable
back.

¢) Tilting standing board : lhr/daily---» Vascular
tone 3} bne density2 8t 7] S5k,

4) 2h3], A °4—°—l (Social earning problem) :

+ gk

2 3} o (Telephone bussiness),

d) Electric typerwiter ¢ sling or rocker spilnts &}

hand devices® & A& £& dou J5HL

o rh.
(C-6)
1) =5+
2) LA AAANE PE ZH

Rotator cuff, Biceps (complete) ©
He Fdol dAldoz & 4 ek
441 Asrde 94, sa)A,
Ao A7z

C- 5ol A +3

£ e %
Serratus | A7E9 o)A, Auls|H-C5, 6, 7
Latissimus : A3z 9] Alal 0°—50°_~C6 7, 8.
- 9]

Pectoralis major :
8, T1

Biceps :Strong Elbow flexion Brachioradialis
Radial Wrist extensors & flexors
1. Extend & flex the wrist.
2. Fingerdl elasticity 7} Fo} el
weak closure® 2 7)&d o] &sict
3. 2214 hand9actively moventg okr] 4]

2+ dek

£9)

Extensor carpi radialis (always) & Pectoralis

major (sometimes) 7+ wristol] 4 vpERbEh

o) 752 H§
AAD AsAY WA, EF, AW ATES AR

737(1 ulf 7} 9&2‘_3]-2 7] “H-r‘O]D:{
4 (origin pat) 2} £

7] = Folct

d) EFRE b %

=] 2} (good stablllzation) 7}

Z gk,

A3 ix Zuldlarge handle, light weight objects, &

Eo] ulE hand devices. 5% o]&5}F
o &9 AFddsd 2¢E T
Ak,




(4) EEA2IR

2) A.D. L.
a)z]+= ¥ (grasping power)-> ¢lxint F34d FLE
(Elbow flexors) 9] T-808 &z} o 4 Ao}

9k, o] ol wEelirE @ 4 ek

FZE I Pulling a rope---forearmst bed®] che| 4ol

roped ol ol&& 4 glrh

b) Shoulder strength® rolling over in bed& 3
ek,

¢) Elbow extensiont 414l shoulder adduction$ o]-&
dhol & W/CE &2 ol lifingS =% & vk

d)W/C transfer ¢ attendent ! c)
e}

e) Feeding himself € specific hand devices .

Swivel or non-swivel spoon

O/DUtensil holder

Extension fork & spoon

f) Toilet & dressing activities ; oF2 % R 3x}7}
23k}
g)Self —care® Ex}4 & = givh
h) Gatch bed & Tilt board standinge] w}-$ X-gof
el
3) el
a) ol = ArbsskHW/CAlA S A okate),
3 Atte ndantd 3 7 2= W/C9
adaptations---Same height for transfer.
b) 7}58FW/C — transfer . Smooth, level, surfaces o] o
oks}w], Elbow flexors, shoulder adductors &
flexors$ o]-8sled & 4 9olov]
W/C2 hand —rimol] &o]iL4 & + °‘D},

)

e

S

=z}
1

£2] thenar &

A E719)8kod D hand —rimoll rubber friction
tapes A WT'""’“" U SR abE
knobs& H-ae] £ 4 gdrh

4) 3], Asie] EA4

a)Monographi''g or addressing.
b) Typing & sticks on electric typewriter,
¢) Selling by telephone. 50| C— 51} ybo},

(C-17)
1) 518

o o] Bgol A

a) 7154l A7 %] (Functional innervation) :

g3 2 37hA 93 slsAH BEY) ok
(1) Triceps (Radial n.C7, 8) : o]#H& C6 olA=E
ARAANE dbe BEE glom o AL of-f %3l
= Eldowd AlA417l A2 14 (stabilize) 4]
Ao ek
(2) Common finger extensors (lRadial n.C?
—Extensor digitorum communis {Radial n, C7)
~Extensor indicis proprius {(Radial n. C7)
—Extensor digiti quinti proprius (Radial n.C7)
—Extensor policis brevis & longus(Radial n. C7)
(3) Long finger flexors(C6 —Tl)
P. I. P. —Flexor digitorum sublimis (Median n.
c7-T1
D. I P. —Flexor digitorum profundus (Median n.
& Ulnar n.C8 —T1)

~Flexor pollicis brevis | lateral

portion (Median n.C6, 7)
‘medial portion (Ulnar n.C9

—Flexor pollicis longus (C 8, T})

~Opponens polliciis Median n.C6, 7)
—Opponens digiti quinti(Ulnar n. C8)
— Abdutor pollicis longus (Radial n.C7)
& brevis (Median n. C6, 7)
—Addutor pollicis obliquus 1/ 3 Ulnar
n. C8
transverse 2/ 3Ulnar n.C8
—Dorsal interossei & Palmar interossei
(Uhar n.C8)
- Adductor digitiquinti (Ulnat n.- C8)
(4) Shoulder depressors.‘i o] 5o od 2k
AAANE ek F Be EAA AL Eol

2 b=
2 (lifting) 2}\4.

3L Grasping & Release ! o}& % powerfuldl A F
23] 75 AelAY skl weh 2 olfE in-
trinsic muscleo] o}AE Fulak AA=WHE

A skl wEelvk,

2) A.D. L

a)W/C transfer7} C6 3l o skill & coordination
slo} olm, ollejdel HSoll abads] ExpA
= olp}_

b) & o] A& Roll over, sit up. & =palell 4] 23
o] sH53tel.

c)Recumbent AFeloll 4 pelvis-& 5-& o), of=l=E g
st n3xte] 248 g gl ol pkAE 4
£ .

d) Toliet & Dressing activity : ¢Fzke] £%o] HQ3}
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3) Ambulation :

a)Brace & crutches® o]%o] 7}58 7A-$7} 9o}

% *Brace . Long leg braces-pelvic band+high

spinal attatchment.

b) Gait I ~“Drag—to” gait. (Alternating tripod gait)
c) ool A& (restriction) : ol AQ F=tE A9}l
2 9EAE AA B2 AT ALE AL B

2 BE=}7} A gdla, o}AE Tilt standing board
A

tf Alel] parallel bargtoll 4 Al$cle 2] ojujz 4y
dholl = e}2 & E o] abxlrl
d)C 7 —Qudariplegiat o}AE W/Cel Al4l-E #ols}
e o4 == A2 st ¥ Ay} Hasiel
e)Endurance : o}& 5 & ANB o Tako] o}
alet,

4) Occupations | —

a) Typing2 °F3} grasping2.® A ghsir}
b) Tight grasping work® #Evh o, Leader tool-
ing, metal work.

c) el Erhee]
ek o, AAAE

d) 7}&8F #9l% | Bookkeeping, Telephone services,

A

+

ol
rir

(skills) & Ha 2

[ ('
o

Mimeographing (%-4}7]), Typing, Zb&kat A7)
15 A8k o 55
e) Aol 4 7H5gk o (job) : - 7HEolvt FERES
chg o] &8kl WEv o Rl AAE + gk
(T-1)
1) &+5+8
a) SAZ AAAHE e 5

~Upper thoracic musculature,

—Intrinsic musle of hand ! Grasping & Release -

C- 7&3]‘57_ ,(1] al 21«%_‘6}-5}4

—Ulnar side of wrist.
SEETaET
~Trunk stability.
—Respiratory revers of intercostal origin.
-~ Trunk fixation for the upper extremity prime

movers.

2) A. D. L.
a);}];ﬂmg}
-Feldor Exl & 4 gl
b)W/C transfer | T-%¢] 290} 7%
8% 7t e

¢) Self —care activities . All independent.

RecumbentAteioll 4 &2} &4 Eo 2% + vl
] F-oll full body bracing °l
& 4 oleh

3) °l%

a) Gait : Bllb-+Pb-+high spinal attachment® “dragto”
U} “swing to”gait7b 7H5sku 7l Aol 2l E3ka
3] exercisemtd o ® . gshrl

b)Bed2tW/C2] ol & wbd Aast obA vk

4} Occupation :

a) #9 (Sedentary job) ol = o} = &o] gl £2]
715s Feh

b) Outside jobs¥ zelabel wleicl F& 4lgbe] 9lo
W sb5sle, Aol wel ofwd ZkxbE hand -
controlled car& e} AT + & ubd sitting

balance7} 2lch

¢)W/C to car,car to W/Ct Ex4 spgshe}l st
g2 W/CE Aol 41 Welesle S&o] Hasieh

—Complete, strong chain of upper extremity.
—Thoracic musculature.
—Pectoral girdle, upper back & intercostals,
transvéostals, transverse thoracics.
b) Tight grasp, heavy lifting, endurance §-°} 257}t
o 7Ashet,
2) A.D. L.
a) Self —care activities | 2& %-$oll
24 & 4 ek
b)W/C transfer : Pectoral girdle & Triceps% A8
gozd o LA & 4 vk
c¢)No need attendant.
d)e}AEW/C2 adaptation-® H.83}c}
3) Gait— Ambulation.
a) Bllb+Pb-+low spinal attachment Ae] & Azt F
a2 4dg + ek
b) “Swing to”, “swing through gat”7} 7Heshvt oll-9-
l_a] "810] %D}. 01 9,124 o](*xL;z 7} nﬂ-?— 7‘—%‘1—)
Aol Al e 2 Fel Aakolv Haela A& Aol
shsslel, el Zakz Axbash o198 28l

4oz &

A7 AA R

2d 1
A& o AahA 7]
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d) Elevation activitiest= @33 £4l=lo] glof
shoulder —girdle®] push —upell 2l8le] 3=l
of, oReo] ZAEL wleAelt Wt At A
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% hand —rail% o]Epush—updteh
e) & + dv A
— 8" o]4t9] Alxl:hand—raile] 2tk ME o
et
— 2} 727 (Curbs)

® x4 FF AFFRE oW

4) Occupation &

o

a)d kel 4 st 942 hand -controlled private car

v -7t 285 2 (Chauffered car) 7} glojok
ghe},

b)W/C to car,car to W/Cv 7Hsste], 790 =}
gW/CE Aol A3 waleh

c¢) Sitting balancet 3-8t}
e) A4 sk ddubo] ol 9yt ek
(T-12)
1) &%58
a) g AAANE e TF
~Rectus abdominis, Oblique musculature of the
abodmen,.
~Transerverse abdominins,
~All muscles of the thorax.
b) kgt E& 1 -AAAME PAYGE 5

—Low back —Lumbar muscalature.

% Primary hip hikers (Quadratus lumborum)
Lower erector spinas
Secondary hip hikers (Internal & external
obliques, Latissimus dorsi)
2) A.D. L.
a) Self —care activities ! —
—Independant : W/C & Ambulation.
3) Gait—Ambulation
a)Bilb+or—Pb (&=}
| =eglet)

b) “Two point alternate” #, “Four point” #, “Swing

o] Fol| dlgk 78 Sured

through” gaitFoll4 & 4 93, #+& secondary
hip hikerel] &2} 3§ =lc}
¢)In & outside, rough surfaces, curbs (x}27) 5ol
4 AL 4 ek
% Curbs+ backwards by swards by swing the
leg up, forwards by swing up as part of a con-
tinious “swing through” gait& 3trh
d) 8”7 stairs € handrail® 4 e} #F 4+ Urh
(his pelvis & tiltA1A)
e)bus stepE® o4 LebE + b zehv 2ot
f2k7b o wpebAlskel =& rush hour travel £
o]l paraplegia®tzte] 748 Fx o}
4) Occupation.

a)ramps or stairs7} 7ol glr}

by ¥E=b7h Hageh
c) HEE o= W/Cv Hgsicl
d) Adjustment chairz} .83}c},
e)old F=be ztelAdl g $lstd W/CE Zn
thd Harh s sheh
f)AgkslE A A ek
{L-4)
1) &%F+4a
a) Functional assistance (7]543 RFZ)
~Quardratus lumborum(T12, L1, L2)
—Lower erector spinae(T12,L 1, L2)
~ Quadriceps (Femoral n. 1.2 ~L 4)
~Primary hip flexor : Psoas major (L2, L3),
lliacus (L 2, L3)
b) Absent & partial innervation. (4l
ol AV AF=EY dE /)
(1)Major hip stabilizers :

AxsE 32

—Hip extensors Gluteus maximus (Inferogluteal
nL5-S2)
Hamstrings (1.4 -S3)
—Hip abductors . Gluteus medius (Superior
gluteal n. 1.4 =S 1)

b
% Hip adductors . Adductor magnus (.3, 4), A
Adductor brevis & longus (L3, 4)
Pectineus (1. 2 —=1.4), Gracilis(L.3, 4)
Pectineusu} Femoral n. o] Jojx]E& 25
Obturator n. o|v},

% Hip external rotators (OQPQC;S) : Obturator
externus (L3 4) & internus(S1, 2, 3)
Quadratus femoris (.5 =S 1), Piriformis
(S1, 2), Gemellus superior(S1, 2, 3)
& inferior (L5 —S 1), Gulteus Maximus (1.5
-S2).

#Hip interal rotators : Gluteus(L.4 ~S 1), Tensor-
fassiae latae (L4 ~S1).

(2) Ankle : o}2 % flailshA] ol ek L#} 4 Short
leg brace+ LOM(15°) ankle joint7} ¥ 83}c}

a3

% Quadriceps7} 217 "R—.r:c’ﬂ long leg brace7} A3}
dagA slcoh

% Limited motion 15° allowingo]u}, All in dorsiflex-

ion but posterior stop prevent foot drop. & &%

XzxsE de8 g




2) A.D. L.
a) Self —care & Ambulation : Completely indepent.
b) 7H & FAE
(1)Hamstring & Maximus7} 917 «-&9] Quadriceps
ub& A1-§8le - elevationd s eokateh
2)Quabricepsut o 2= o gt A2 B AMSEe}

elvation®o] =},

Z . Crutches, hand —rail, =& an terrior thigh

ES
£ Ax

(3) Lofstrand 22 Wrist&4% supportdl 5+ cane
o] Er},

4)W/Cet A=
sl Hoh

3) o] (Ambulation)

a) Bilateral “Maximus — medius Gait”7} vebudel &,

A3t flail ankle =&o]lch % ko]
Aol 78S fusle factors Foll dhtolr)

Aol At ol Aiabsl ol 4t

Hamstring ]

23
#Heel strike ¥F& Flo|| anterior hip ligaments ¢l

8lall, to snap back sharply”} Hamstring®} Maxi-

mus®] Aoz AdojbE Hol “Maximus — medius
Guit” o] e},
b)a) ¢ A4 9

A#2 Recurvatum(FF3FF) ol
t}, L o]f& kneed tight
Bk S L
c)a), b)9 AxE 83 AF (lumbar lordosis) o]
viebutet,

extension©]

extension el &

o

o] 712 ant. hip ligamentell dF8} pelvic

dojvly] wEolx}

d) A7) 7ol A2l deformingE A2 BEXZR golx 2
& ok Al s, o] AL spRbARE sAbe] ohy
3 o]& whAEty] 98t Crutchyh caneo] Fo1#
of &rl EF oubg HHoe FAzeFriyE
#02 Lumbar lordosis & recurvatum of|u}s}x,
Lumbar root compression & raumatic arthritis

of the knees& wWhx]dledo} e}

4) Occupations.
a)Job limitations+ o}A T £ a|ghc),

b) A4 AUZE ZelEslE oyt
c) dol bl 4. Al Aol Aol AY w

o
L&D
elevation activities® ¥ 8.8 3Fh ZA-& Zasic}

gy

8°¥(Summary)
A4

L4399} AL FHAbelel 4ERA
1

1o

44 =T o gol Slsred AR, e A
QAL Aolsk ke AL ebslopt Wk FA,
a2z, A0 W59 AWE 2TAE BAL oA
FAEel fAY AL Bk 6% TAL o Ao
shelehs A s1¥Ael FE( goal )l TS A
ek

SUMMARY - SUMMARY
1) Cervical lesion patient
a)Has partial strength in upper extremities
b)May groom & feed himself.
¢)Usually requires a full time attendant (for all
other activities).
d)W/C & homebound jobs, only.
2 ) High— thoracic lesion patient,
a)Full upper extremity strength.
b) Independent in transfer to & from the W/C.
c) Self — care activities, good.
d)Walk ¢ full braced but not functional.
e)Requires a part— time attendant.
f)Need W/C, possible homebound job, actually.
3) Mid — thoracic lesion patient.
a)Good upper extremities & thoracic stabilization.
b)Independent W/C & self — care activities.
c¢)Can ambulation. on leveled ground, more actully
& W/C.
d)Can work away from home.
4) Low lumbar or sacral lesion patient.
a)Full function of upper extremities, trunk strength,
hip flexors & =xnee extensors.
b) Brace is minimal.
¢) Completely indepent in all activities.
d)Job& Bkx] A 529] amulation & elevation activi-

ties®] Aol F& Aol gl& Holth

Ll F 2] Refferances
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