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An EMG Analysis of Long Head of the Biceps Function
in Shoulders with Rotator Cuff Tears
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——— Abstract

Background/Objective The biceps has been postulated to be a dynamic stabilizer of the glenohumeral joint and depressor
of the humeral head This study was done to measure the EMG activity of the long head of the biceps in those subjects with
rotator cuff tears and define the role of the biceps in cuff-injuried shoulder. Methods Twelve subjects with positive findings
indicating rotator cuff tears were selected. Preoperatively. each subjects underwent EMG analysis of the long head of the biceps
and supraspinatus using the contralateral uninjuried ten shoulder as a control with normal cuff ntegrity by history and
examination Each EMG record was expressed as a percentage of the activity(Root Mean Square) recorded during 30. 60. 90.
120 degree abduction on scapula plane. Results In rotator cuff. long head of the biceps was demonstrated a significantly great
degree of EMG activity in whole range of abduction compared to the contralateral uninjuried shoulder(p < 0.05) Supraspinatus
was expressed a decreased EMG activity on cuff-tears compared to the uninjuried, but it's insigmficant(p > 0 05). Conclusion
This study suggests that the lateal head of the biceps may be a greater contributor to abduction and flexion in compromised
shoulder than in the normal shoulder Therefore, EMG finding of long head of the biceps with rotator cuff tears has to be

considered sigmficantly as well as EMG of rotator cuff.
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Table 1. Data of EMG Activity for Biceps and Suprasp-

inatus in Normal

Biceps(RMS Value)

Supraspinatus(RMS Value)

Case 30 60 9 120 30 60 90 120
1055 064 103 181 199 199 214 147
2050 093 148 197 137 248 212 320
3097 127 139 154 18 179 278 18]
4 120 153 172 231 295 312 289 276
5 085 097 149 164 161 263 309 3.04
6 103 198 253 259 235 232 232 263
7 116 158 164 197 145 187 193 204
8 036 078 1353 174 114 261 247 186
9 1.89 201 245 239 178 223 234 218
10 014 048 101 144 106 203 263 215

Mean 0.865 1.217 1.627 1940 L.750 2307 2511 2314

SD.” 0306 0343 0510 0383 0575 0412 0365 0.568

* Root Mean Square
1t Standard Deviation

RMS Value(V

c 30

60

Degree of

20 “20

Snculder Abauct on

Fig. 1. Comparison of RMS value between Biceps and Supras-

pinatus in Normal shoulder
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Table 2. Data of EMG Actvity for

Supraspinatus in RCT i

Biceps and

Biceps(RMS' Value)

Supraspinatus(RMS Value)

Case 30 60 9 120 30 60 90 120
1 124 155 227 228 100 165 253 26l
20234 250 274 289 226 278 262 257
300227 222 225 225 103 178 236 305
4 187 209 270 275 139 197 206 203
5 071 205 272 295 183 197 203 184
6 215 231 245 247 173 192 143 278
7141 223 281 307 178 198 212 234
8 093 185 236 28 231 292 345 301
9 075 148 293 302 072 093 124 126
10 125 250 198 19 165 197 138 187
11084 187 243 201 092 193 147 146

Mean 1386 2.037 23508 2393 1479 1938 2063 219

SD.” 0617 0337 0277 0388 0543 03526 0622 0617

*

- Rotator Cuff Tears
T Root Mean Square
¥ : Standard Deviation

RMS Value(V

60
Degree of Shoulder

90 120

Fig 2. Comparison of RMS value between Biceps and
Supraspinatus in Rotator Cuff Tear
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Table 3. RMS  of Supraspinatus between Normal and RCT " 4. 3| A2 FEL 7 Al A A o] F2 AF

RMS Value(V) o] ZHE AL U2 vluste] FAENS

Degree Normal RCT p value A3} A o]F 2 AT ZAHEL ML PR

30 1.750 £ 0.57 1479 = 0.54 0.269 -

o Hl3te TE oA &5 WY = prau

60 2307 £ 041 1937 + 052 0.086 ] ]_°}°4 031 - %:4 I 7 el

90 2510 £ 036 2063 + 0.62 0.059 FAEHOZ F3 Zo]E B HTH30%E: p=0.045,

120 2314 £ 0.56 2195 £ 0.61 0.648 60%: p=0.0001, 90%: p=0.0001, 120% p=0.001).
Vaules are Mean + SD(: n = 10(Normal), 12(RCT) (Table 4)

Insignificantly different (p > 0.05) from the corresponding value . = o - = = =

in Supraspinatus group by ANOVA Test _ D. §]7§_—F_'-7H J}ga 7Hx1 %Z}ag )\o]'% OIT’EL %T

* : Root Mean Square . 9] PAR A2AL 837} 338, HYA W) 489

1 : Rotator Cuff Tears
I, 49z sdoME A4 228 2 Yth(Table 5)

6. 3 1 57 WAZ H2 ool HHA) 2E2
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Table 4. RMS' of Biceps between Normal and RCT' oIE-g 7HE &) ASE $-= oM A3
RMS Value(V) 2T 2702 Y olF AT 2Ax &F
_Degree Normal RCT p value A(RMS)L 309141 0.85, 60% A1 0.97, 0= o)A

30 0865 * 050 1385 + 061 0045 149, 1205614 16401907 ZAooAS 3050
60 1217 + 054 2036 + 033  0.000 : A o 5 o ool
90 1627 + 051 2507 + 027 0.000 1 161, 60%=clA 2,63, 90EolA 3.09, 120414
+

120 1940 £ 038 2592 + 038 1.001 3.0401F = FAAEY AL FFA 0] A olF
Vaules are Mean + SD ; n = 10(Normal), 12(RCT) & AT vt ZE YA Zteolq =4 Yehyt
Signmificantly diiferent (p < 0.05) from the corresponding ‘alue E}— (Fig. 3)
in Biceps group by ANOVA Test e )
* + Root Nean Square 728 2. 574 BAE HE ool sAI $EE
e Rosaor Cuff Teer dee 71 Bae e o5 BEY 3429

SAE £F0Z 4 olFT AT 2L BF
Table 5. Summary of data in RCT patients (N=12) A (RMS)2 309014 0.87. 60% 914 1.79, 0%l A
No. AgefSex L/R Treatment Arthroscopic  Findings 2.45, 120=9A] 25702, S A &%
I 45F R ASAD', RC Repar FRCTT(2cm)  Degeneration A(RMS)L 304 0.93, 60% oA 1.45, 90Xl A
2 S4F R ASAD. RC Repair FRCT(2em)  Hypertrophy 1.57. 12024 15304 A o]F2 AFo
3 M L ASAD PRCT* Fypertrophy SAT BEAL 0% ORI E A2 uj2
4 4F R ASAD, RC Reparr  FRCT(2cm) Normal b o - e o
5 SIM L ASAD PROT Degeneration SAl UEbRtAIRE, 909t 120k cdM e S42E
6 6JF R ASAD. RC Repair  FRCT(cm) ~ Normal =7 Jebsoh(Fg. 4)
7 60M R ASAD, RC Repair  FRCT(2cm)  Normal dom o
8 SHF R ASAD, RC Repar  FRCT(2em) Degeneration N Y T S
9 65/F R ASAD, RC Repar FRCT(2em)  Normel ",,-; LR ;&‘\f;{},qng. 'ﬂ}
10 56/F R ASAD PRCT Degeneration @ . d F-%r'! i ;;a,‘;'i
1T 6l/F R ASAD. RC Repair  FRCT(2cm) Normal : ; —
12 58/F R ASAD, RC Repar FRCT(2 Hypertrophy BT SRTET A LRl
par _ FRCTC2cm) e '#i‘fv"r'.'ﬁ"{-'. ‘i'ﬂitq"{
* - Rotator Cuff repair ®
¥ * Arthroscopic Subacromial Decompression
¥  Full thickness Rotator Cuff Tear l
§ : Partial thickness Rotator Cuff Tear l’;,mq}w {#*,ﬁ;"f.}‘ 3%
m -

o5 W9 = 0%, 0%, WE, 120E04 2 e

R a2 = s |4 2A W‘%ﬁ}pf;:ifﬂré#&hﬁ#fﬁ

A% EASACE o9 Aolrh TH30 e

E

2 p=027, 60& p=0.08, 90%: p=0.06, 120= Biceps

p=0.65).(Table 3) Fig. 3. EMG findings of Biceps and Supraspinatus in Normal

shoulder
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