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Peripheral Nerve Injuries of the Upper Extremity

Bong Kun Kim, M.D., Myung Chul Yoo, M.D., Jin Hwan Ahn, M.D. and Hong Chul Lim, M.D.
Department of Orthopedic Surgery, College of Medicine, Kyung Hee University

Ninety-one nerve injuries (median; 36, ulnar; 43, radial; 12) involving the upper extremity in 66 patients were studied
over a twelve-month period.

The results for the median, ulnar and radial nerves after nerve repair were analyzed with respect to the suture method,
the age, the level of injury and the time interval from injury.

The results were obtained as follows:

1. Sympathetic nerve function returned from 6 weeks (average) after operation.

2. There are better results in perineurial suture than in epineurial suture,

3. There are better results in under 16 years old than over 16 years.

4. There are better results in high level injury than in low level.

5. There are the best results in the delayed primary suture, the next in the primary suture and the last in the secondary

suture.

6. Good recovery in motor function was observed in radial, median and ulnar nerve in order.
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e} 30ui 7t 27t 307, 1792 AA 71%F A=A
31 ot (Table. 1).
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wtd A, A71E559 &olch (Table 2).



Table 1. Age distribution

Table 4. Associated injuries

0—9 10—19 20—29 30—39 40—49 Total

Male 2 7 29 15 7 60
Female 3 1 2 6
Total 2 10 30 17 7 66

Table 2. Mechanism of injuries

Mechanism No. of cases

Glass injury , 42

Knife

Fracture

Crushing

Electric saw

latrogenic (postop.)
" Others

—_ e W o O

Structures No. of cases
Tendon or muscle most of all
Artery (33)

Brachial

Radial

Ulnar 14

Radial + Ulnar 12
Combined nerve

Median + Ulnar 19

M+ U+R 3

Total 66

3) EAE AFEE : AFAIA ] 360, AEAA] 43
dl, 9FAAe] 120l e 7 AAY E£AXHE 2F
AAL S AT 2FAATE FAoz A2
Y3 AFAA oA H2AA4L 474 U3 (pronator
teres) W A& EZ (flexor carpi ulnaris)oll ®A] 3= &
AAe 71Her A ERAAE A AFAAEL A
A7 1100, 3917} 250, HFA7L 4917k 130, 4
7} 306, £FAIAL 12« A¥rL A2 AFAA ¥
ABAAL Y7, LTS A7 4ol WU+
(Table 3).

Table 3. Distribution of injuried nerve

High Low Total
Median 11 25 36
Ulnar 13 30 43
Radial 12 . 12
Total 36 55 91

4) SEEH: A0 274 ol &4 e dl
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g3 23593 BEEYe] T4 sdd A7 120
U osigieh, =3 3 ikd A9t 6qdden 2

ol % W Az £ T4 e (Table 4).
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(Table 5).

3 ghub ol whabA epineurial suture+ 3ledoll 4 A ¥
3} i perineurial suturet= 5840l 4] Al &l o] A7
Aeg 1d AFAATS R TAA A 1040 AlH o]
Al&& A&} (Table 6).

Table 5. Operation interval from injury

Primary Delayed P.  Secondary  Total

Median N, 18 6 12 36
Ulnar N. 16 11 16 43
Radial N. 3 3 6 12

Total 37 20 34 91

Table 6. Suture technique

Epineurial  Perineurial N. graft  Total

Median N. 13 22 1 36
Ulnar N. 14 28 1 43
Radial N. 4 8 12

Total 3 58 2 91
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Table 7. Grading system of the British Medical Research Council

Median nerve

MO No contraction

Ml T or P muscle strength in all of the forearm muscles innervated by median nerve; no contraction of thenar m.

Mi+ All median innervated forearm muscles rated F or F+; thenar muscles, Z.

M2 All median innervated forearm muscles, F or F+; thenar muscles, P.

M3 All median innervated forearm muscles, G-; thenar m., F+

M4 All median forearm and thenar muscles, G; some independent function to thumb.

M5 All median innervated muscles normal.

Ulnar nerve

MO All ulnar innervated muscles, Z.

M1 All ulnar innervated forearm muscles, F+; hypothenar muscles, F or F+; intrinsic muscles, Z.

M2 All ulnar forearm muscles, F+; hypothenar muscles, P; interossei, Z. or T.

M2+ All ulnar forearm muscles, F+; hypothenar muscles, F or F+; first dorsal interosseus muscle, F

M3 All ulnar innervated forearm and hypothenar muscles, G-; first dorsal interoseus, G-

M4 All ulnar innervated muscles, G; independent abduction and adduction possible in all four fingers

M5 Normal motor function

Radial Nerve

MO No recovery

M1 Wrist extensors, P.

M2 All wrist extensors, F+; extensor digitorum communis, extensor indicis proprius, and extensor pollicis longus
and brevis, Trace

M3 Wrist extensors; finger and thumb extensors, F+

M4 Wrist, finger and thumb extensors, G; fmger control and coordination of finger and thumb extensors restored,
close to normal

Sensory

S0 Absence of sensibility over autonomous area

S1 Deep pain sensation in the autonomous zone

S2 Some degree of superficial pain sensation and tactile sensibility

S2+ Tactile sensibility and pain sensation throughout the autonomous zone with persistent over reaction

S3 Same as S2+ without over reaction

S3+ Good localization of stimali and some return of two-point discrimination

S4 Complete recovery
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7} 7} A1 7 of] 4] = eprineurial suture 2703 1594(55.6% )
ol o5& 3)EE, 3el(11.1%)ol4 E%T A3E
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Table 8. Suture technique (Motor)

Epineurial Perineurial

Grade g U R M U R
MO0 1
M1 1 3

M1+ 2
M2 6 4 4 2
M2+ 4 8
M3 3 1 0 7 1
M4 3 4 5 8 6
M5 1 1
Total 13 14 4 22 28 8

Table 9. Suture technique (Sensory)

Grad Epineurial Perineurial

rade M U M U
S0
S1 1 2 2
S2 l. 3 3
S2+ 2 3
S3 4 8 n
S3+ 5 5
S4 3
Total 13 14 22 28
oA FEY AaE B 1200(16.9%)0l 4 BaFt A

#H}E HodFgict (Table 10).
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Table 10. Age (Motor)

Table 13. Level of injuries (Sensory)

Grade

Before 16 yr. Above 16 yr.

M U R M 8] R

MO
Ml
M1+
M2
M2+
M3
M4
M5

- = N
—
<
~

Total

7 10 3 29 33 9

Table 11. Age (Sensory)

Grade

Before 16 yr. Above 16 yr.

M U M U

S1
S2
52+
S3

8 7
1 1

W N

1
1
1
1 10 14
3
3

Total

-3

10 29 33

Table 12. Level of injuries (Motor)

Grade

Low level High level
U R M U

MO
M1
M1+
M2
M2+
M3
M4
M5

D 00 P e e
N C I

— 00

Total

25 30 11 13 12

oA %5 AFE, 30(12,5%)M4 EHFY A

i

3.9t} (Table 13).
o] Az % ol LA nciE AEA A}
oF7t k3 g Aoz vebytrl

Low level High level

Grade M U M U
S0

S1 3 1 i
52 3 2 1 2
S2+ 2 1
S3 10 n e 2 4
S3+ 9 7 2 3
S4 2 3 2
Total 25 30 11 13
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o (43,2%)0l A F5g AFAE, 1(2,7%)o14 £
g A#E 2dz, A1 AEEEAE 20aF 150
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oAlA F5d AAE 8(23,5%)N A Y3 AoE 2
o] 3¢l o} (Table 14).
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Table 14. Operation interval from injury (Motor)

g o
do
_
S
l

Primary Delayed P. Secondary

Grade

M U R M U R M U R
MO 1
Ml . 3 i
M1+ 2
M2 7 3 1 4 2
M2+ 6 2 4
M3 7 3 1 2 2
M4 4 2 5 3 5
M5 1

Total 18 16 3 &6 1 3 12 16 6
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Table 15. Operation interval from injury (Sensory)

Primary Delayed P. Secondary
Grade U M U M U
S0
S1 1 1 3
S2 2 3 2
S2+ 3 1 3 5
S3 5 1 7 3 3
S3= 6 6 3 2 2
S4 ! 2 1 1
Total 18 16 6 11 12 16

g9 Foldct,

7) 4E Zt MFel vl 35 A6 gloid AR
Al7 &4 360]F 2101(58.4%)04 F5d AAE, 4
A(11%)lA $ed A4E vodan HFAHY H$
434 % 1490(32,6% )N F23 A5, 941(20,9%)
oA 233 AE LHor] 2 FAAE12dF 9 F
ofi4 &z A}E vgon kg A} YU

PR Q) S AF A7l A= 3600 5 1401(38,9%)
AN k5t AHE 50(13,9%)A EFY AnE
Bolon HTAANNE 4360F 2960(67.4% )N 4] o
53 AE, 44(9.4%)0A 53 AE voFY
c},

ol Azlz v SFAY, AFAA, AFAAY £
2 3EAAY B Fs

A2 ARRE AFE 4] Yol 2R A
AAEAA okl AUE ARAo
2 93+ Army Center & #
BuaA At
dstel mEEy FFow
=

#A 25, AA

2 ool £F75e] £4, BAwrEe] £4, ohul,
29% 2 A4, ALY ol AR zeslol 4
4ol ¢ 4 23 Aok

o Ao Mol o3 AAEAH YAl
B 2Eden oEW ofdet 2 A& Y o Fol glo]
AE Be ao]de vebichy S,

&8 47759 3ol dhstelE ojel el Eo] #

od8A =ed #xbe] o, 4% AAe = g A
X, FAF A8ARAY 7|7, A5HY Sl g g
Qarg A ez,

2ol YolAE 2719 ofe WA A L v
#-5}o] epineurial suture, perineurial suture.,vnerve graft5
o] &l Bdtr)rle] W Z 1964 Smith?Pol 2
sl A4ETE U ol FAolE FF
g 447)7] o %3IA 82 interfascicular suture o] &) &k
AA el x 7hadtA Heo] Axtd AAL Jds HF
AlA AR A T A4S Y53A =l

Fgubyol g A= olde £ di4do] Ha
Aot o7kl gAars A4P-E & perineurial suture
o g A3 FEGE RAFD Glehe o,

A z29] 95 FFAHY 7+ epineurial suture Bt}
¥ perineurial sutureol &% 3| B2 7} E9tow 7‘}-2]-/51
7 & vlszdg e

#ape] Az oy Yold4E 433 AFE ekl
t}sr shg et Kankaanpid ® & 137¢19] AR 2
THAE 20Msl oA o B8 B e 5
BhALL Boswiok? & F34 ol 449 AFAAL &4
o4 7747150l 204 olshel B kWA BaEn
w2 chn e,

dutH o2 AN E vaT o el A4E
frch Fx@ A5hE dehdda sgiche e,

ARl A4l SloiAl 45l At el
Ashed FEU ARE BAE AL HAEL A
S Al oA st 5 AELE 2ol FubEled o)
MY 39 ARG, L5 4452 Ao g
Exre) Aol BAEUD Aoz AlgE

AREEEL TE4A 7 et A Fol APstE
12378, 43 < 2~3F 3o Al Ad1#
T8E 9 d477ke] ARg F A 2AEYE
5o] 9ltul Sakellarides'® = 2 AL e A7 F4
F 3~67449e)] AAFE o] F& AYE el 3
W olgol A3 AT H¥ol sttt sele

E£4 Brown® & £4F 2~35%7 ¢ FRAsE
of @t Aekd AA¥AeNA Shy B4B AAFAL
vebiE Al7lzka shede,

7o) getgol deovt Axe Aol  dzldn
F5lababo] A% 3hel Wheke] 2Ao] 1 inch o] ulal 7
£ 1AEVEL Adsdend 2 oolse e A1

— 74—



+2ge, 24T HE AANE 5 Adss,
£48 A7 @—’tﬂ’?‘]ﬂ' Aslo] ojwdt Wyoz
nd-to-end anastomosis & & 4 g§1-& =} AlA oA %S
8 etA 5 vl Simensen?® Millesi'* ¥+ A7 9 A&
)] 2,5em ol Al AS AlAo) e AWl T2 A
£ Ads & ARG et

2ol 4 & AvpYol 6,5em Y AL Ml A
FAA 19 #Z AkSolA oF 10eme] ALE 2
U HFAA 1ol i3 AAelAEE AYstd 747
A2 MS.8 AFAE I,

2 £

1977 10928 19801 109 7x] H2AAEA
EEEEIEEEL L PER P DRI
43 1deld QARA} A5G 667, 91elo] o
st} Q4 sE B4 st

‘]3}0}9\14.

2, Tinel’s sign & Z2Al7E 4o of
T 553" vehd Az i*—iﬂ“‘ﬂ'

3, AATEEF AA & 164 o}ikel
Arct 164 oldlel Zxold & AAE vellA

4, AAAAEAANA SFAAAEAR D Gl T2
1745 el

5, 3@ 7NN Ad1AEdE, 1 ATHE, 23
e £o2 §& AA4E dgFAU

6. 22417, AFAA, HEAAY o2 AAE
§F 2541749 3527 oot
°]’2}94 A AAFAZE 1do) 4 7hesldd #xt

Ao Z A&Aq JAFAF Qi

REFERENCES

1) Almquist, E. and Eeg-Olofsson, O. : Sensory Nerve Con-
duction Velocity and Two-Point Discrimination in
Sutured nerves. J. Bone and Joint Surg., 52-A:791, 1970.

2) Aschan, W. and Moberg, E. : The Ninhydrin Finger Print-
ing Test Used to Map Out Partial Lesions to Hand
Nerves. Acta Chir. Scand., 123:365-370, 1962.

3) Bora, F.W. : A Comparison of Epineurial, Perineurial
and Epiperineurial Methods of Nerve Sutures. Clin.
Orthop., 133:91, 1978.

- 75 -

4) Bora, F.W. : Peripheral Nerve Repair in Cats. J. Bone
and Joint Surg., 49-A:659-665, 1967.

5) Boswick, J.A. Ir. : Isolated Injury to the Median Nerve
above the Elbow. A Review of Thinteen Cases. J. Bone
and Joint Surg., 49-A:653-658, 1967.

6) Brown, P.W. : The Time Factor in Surgery of Upper Ex-
tremity Peripheral Nerve Injury. Clin. Orthop., 68:14-21,
1970.

7) Hakstian, R.W. : Funicular Orientation by Direct Stimula-
tion. J. Bone and Joint Surg., 50-A:1178, 1968.

8) Hakstian, R.W. : Perineurial Neurorrhaphy. Orthop.
Clin. North. Am., 4:945-956, 1973.

9) Kankaanpaa, U. and Bakalim, G. : Penipheral Nerve In-
Juries of the Upper Extremity. Sensory Return of 137
Neurorrhaphies. Acta. Orthop. Scand., 47:41, 1976.

10) Moberg, E. : Evaluation and Management of Nerve In-
juries in the Hand. Surg., Clin. North Am., 44:1019,
1964.

11) Moberg, E. : Object Methods for Determining the Func-
tional Value of Sensibility in the Hand. J. Bone and Joint
Surg., 40-B:454-476, 1958.

12) Nicholson, O.R. and Seddon, H.J. : Nerve Repair in Civil
Practice Results of Treatment of Median arid Ulnar
Nerve Lesions. Br. Med. J., 2:1065, 1957.

13) Mitlesi, H., Meiss|, G. and Berger, A. : The Interfasciular
Nerve Gratting of the Median and Ulnar Nerves. J. Bone
and Joint Surg., 54-A:727-750, 1972.

14) Millesi, H., Meissl, G. and Berger, A. : Further Ex-
perience with Interfascicular Grafting of the Median,
ulnar and Radial Nerves. J. Bone and Joint Surg., 58-A:
209-218, 1976.

15) Omer, G.E. : Injuries to Nerves of the Upper Extremity. J.
Bone and Joint Surg., 56-A: 1615-1622, 1974.

16) Omer, G.E. and Spinner, M. : Management of Peripheral
Nerve Problems. W.B. Saunders. Co. 1980.

17) Onne, L. : Recovery of Sensibility and Sudomotor Activi-
ty in the Hand after Nerve Suture. Acta. Chir. Scand.,
Supplementum 300.

18) Sakallarides, H. : A Follow-up Study of 172 Peripheral
Nerve Injuries in the Upper Extremity in Civilians. J.
Bone and Joint Surg., 44-A:140-148, 1962.

19) Seddon, H.J. : Nerve Grafting, J. Bone and Jont Surg.,
45-B:447-461, 1963.

20) Simensen, K., Hase, J. and Bijerre, P. : Interfascicular

Transplantation in Median Nerve Injuries. Acta. Orthop.



Scand., 51:243-248, 1980.

21) Smith, J.W. : Microsurgery of Peripheral Nerves. Plastic
and Reconstructive Surgery., 33:317-329, 1964.

22) Spinner, M. : Injuries to the Major Branches of
Peripheral Nerves of the Forearm. 2nd Ed. W.B.
Saunders Co. 1978.

23) Stromberg, W.B., McFarlane, R.M., Bell, J.L., Koch, S.L.
and Mason, M.L. : Injuries of the Median and Ulnar
Nerves. J. Bone and Joint Surg., 43-A:714-730, 1961.

24) Taylor, G.I. : Nerve Grafting with Simultaneous Micro-
vascular Reconstruction. Clin. Orthop;., 133:56, 1978.

25) Terzis, JK. and Strauch, B. : Microsurgery of the
Peripheral Nerve (Physiologic Approach). Clin. Orthop.,
133:39, 1978.

26) Wright, P.E. and Simmons, J.C.H. : Peripheral Nerve In-
Jjuries in Campbells Operative Orthopedics, 6th Ed. Vol.
I, 1642-1702, C.V. Mosby Co. Saint Louis, 1980.

27) Zachary, R.B. and Holmes, W. : Primary Suture of
Nerves. Surg. Gynecol. Obstet., 82:632, 1946.

—T6 —

obx AMZASMo UE EER
EEX: AR AP B £

1de}4 A4 #3o) 75 shHwl Al B2 &4
At 667 (360 o 6 )0l 9178 A7 (AF 36, HT43,
£F12) £4% A= microsurgery & ©] %3 interfasci-
cular nerve ripair & Al 434 F& AnE dd A3
o x38% A3 T,

o] 5 Foll4l AHe] £# AW FoE Fhi,
endoneurial fibrosis W WFE f3o2 At A £F
olglz A2 =& Zo|E #ol epineurial, penineurial &
interfascicular neurolysis & A1 &F o 34l o|4 44
PHE A Ao F3go] YA WebERA F
o}, =& 1do]Ateld 3xiviutel YA PAe] =R
o go] 3ol Aa iy AN sHAE v A
< o FolA4x dAF. 2 A3 AL §
A, A5l HeH3 HAl wholc} Moberg ninhy-
rin test 9 <ol 9ol A higher qualities of sensation @l
tactile gnosis &9 #AS HUsHA AR} FAz 7
A7 AE gtzals A4 dAS A FAle] AT
F3o AAucs o P2 Ao Uged et 7
A g



	asd: 
	qsd: 


