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With the arm in hyperabduction, we have carried out 525 procedures of supraclavicular

brachial plexus block from Aug. 1976 to June 1980, whereas block with the arm in
adduction has been customarily performed by other authorsh .28,

The anesthetic procedure is as follows: )

1) The patient lies in the dorsal recumbent position without a pillow under his head or
shoulder. His arm is hyperabducted more than a 90 degree angle from his side, and his
head is turned to the side opposite from that to be blocked.

2) An “X” is marked at a point 1 cm above the mid clavicle, immediately lateral to the
edge of the anterior scalene muscle, and on the palpable portion of the subclavian artery.
The area is aseptically prepared and draped.

3) A 22 gauge 3.5cm needle attached to a syringe filled with 2% lidocaine (7~8mg/kg
of bod)? weight) and epineprine(1 : 200, 000) is inserted caudally toward the second portion
of the artery where it crosses the first rib and parallel with the lateral border of the
muscle until a paresthesia is obtained.

4) Paresthesia is usually elicited while inserting the needle tip about 1~2 cm in depth.
If so, the local anesthetic solution is injected after careful aspiration.

5} If no paresthesia is elicited, the needle is withdrawn and redirected in an attempt to
elicit paresthesia.

6) If, after several attempts, no paresthesia is obtained, the local anesthetic solution is

injected into the perivascular sheath after confirming that the artery is not punctured.
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7) Immediately after starting surgery, Valium is injected for sedation by the intravenous
route in almost all cases.

The age distribution of the cases was from 11 to 80 years. Sex distribution was 476
males and 49 females(Table 1),

Operative procedures consisted of 103 open reductions, 114 skin grafts combined with
spinal anesthesia in 14, 87 debridements, 75 repairs, i.e. tendon (41), nerve(32), and artery(2),
58 corrections of abnormalities, 27 amputations above the elbow (3), below the elbow(3) and
fingers(17), 20 primary closures, 18 incisions and curettages, 2 replantations of cut fingers
respectively (Table 2).

Paresthesia was obtained in all cases. Onset of analgesia occured within 5 minutes, starting
in the deltoid region in almost all cases. Complete anesthesia of the entire arm appeared
* within 10 minutes but was delayed 15 to 20 minutes in 5 cases and failed in one case. Thus,
our success rate was nearly 100%.

The duration of anesthesia after a single injection ranged from 3!/; to 4!/2 hours in 94%
of the cases, The operative time ranged from 0.5 to 4 hours in 92.4% of the cases{Table 3).

Repeat blocks were carried out in 33 cases when operative times which were more than
4 hours in 22 cases and the others were completed within 4 hours(Table 4). Two patients of
the 33 cases, who received microvasular surgery were injected twice with 2% lidocaine 20
ml, for a total of 13!/, hours,

The 157 patients who received surgery on the forearms or hands had pneumatic tourniquets
(250 torrs) applied without tourniquet pain.

There was no pneumothorax, hematoma or phrenic nerve paralysis in any of the unilateral
and 27 bilateral blocks, but there was hoarseness in two, Horner's syndrome in 11 and
shivering in 7 cases. No general seizures or other side effects were observed.

By 20ml of 60% urcgrafin study, we confirm ed the position of the needle tip to be in a
safer position when the arm is in hyperabduction than when it is in adduction. And also
that the humoral head caused some obstraction of the distal flow of the dye, indicating

that less local anesthetic solution would be needed for satisfactory anesthesia. (Fig. 3,4)
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Fig. 2. Relationship of »calene muscles to the
brachial plexus.
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Table 1. Age and Sex Distribution

Years Male Female Total(%)
15~19 15 1 26( 5.0)
20~29 288 17 305(58.0)
30~39 127 10 137(26. 0)
40~49 37 7 44( 8.4)
50~59 7 2 9( L7
60~69 2 3(0.6)
70~80 1 0 1( 0.2

Total (%) 476(90.7)  49(9.3)  525(100.0)
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Table 2. The Departments and Procedures of Surgery

t t
N 0-8 P-S N-S G-S Totals{%)
Open reduction AE. 26
B.E, 66 103( 19.6)
H. 11
Repair of BE. &H. 41
tendon, nerve, B.E 21 11 75( 14.2)
& artery B.E. 2
Skin graft AE 2 45
B.E 10 27 2 114{ 21.7)
H 16 9
Debridement AE 6 6
BE 27 25 87( 16.6)
H. 9 14
Correction of Elbow jt. 28 3 58( 11.1)
abnormalities H. 5 22
Amputation AE.
B.E. 27( 5.2)
F. 17 2
Primary closure ALE. 4
B.E. 13 20( 3.8)
H. 3
Removal of Rush-pin B.E 14 4{ 2.7
Incision & curettage  B.E. 12 18( 3.4)
H. 6
Removal of B.E. 5 7{ 1.3)
foreign body H. 2
Replantation of finger F. 2 2( 0.4)
Totals (%) 359(68.4) 153(29. 1) 11(2. 1) 2(0.4) i 525(100. 0)
A.E.: above the elbow. H: hnad. B.E.: below the elbow. F.: finger. jt: joint

0O-S: orthopedic surgery P-S: plastic surgery

o] ZPf= 7] el FEFREAE (paresthesia) & IEERSHE=
w ojslel] AR ¢ EfstaE It B
ok H= A EARC @mEe RIIEAES BEsx
2~35 el AA A A3 EEEe. wbeF Kol EHHE
Aol B8 EATaREH-E BEAA Mol v Hol
A e AL WERsa EaTeh 2 RERREHL

N-S: neurosurgery G-S: general surgery
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Table 3. Duration of the Operation Time

Duration (hrs) 0-s P-S N-S G-S Totals(%)
0~2 138 53 2 197( 37.5)
2~3 132 59 196( 37.0)
3~4 59 31 92( 17.5)
4~5 15 6 21 4.0
5~6 8 4 12( 2.6
6~7 5( 1.0)
13.5 2( 0.4
Totals(%) 359(68. 4) 153(29. 1) 112 1) 5(0.4) 522(100. 0)

fesl® & Valium 10~20mgd #HEstg el

B R H R

197645 853 -l 19804 65 7h<] LESFEE 5254
AA EBE 00°LLE ST (LEAA #HE REEERS
2 hEEEEs BRist . SRS Ae 1580
A 807 A olgled 20 ¥ 3047t &% 305 € 137

22 84%ol vt 2B WS HE Hike] 476%
(90.7%), kol 494(8.3%) ] $iek(Table 1).

FHENEE BRIl 3504(68.3%), WA
7F 1534(29.1%), WEsEIAF 114(2.1%), 282~
BAVELAL 246(0.4%) o) ek, PIHEMEN 2 BKEF
HFETMel 1035(19.6%), BB, Big, neln mEHE

Fig 8. Urographic study with arm in hyperab-
duction. A 3,5cm (No. 22 gauge) needle
tip is placed at the midclavicular point
and at lerel of lower margin of 7th cerv-
ical vertebra. The humoral head obstructs
the perivascular sheath distal flow

Table 4. The Cases of Repeat Block required after
Initial Block

Hours after 2nd 3rd
initial block. block. block.
less than 2 3
2~3
3~4 4
4~5 16
5~6 3
6~8 2
10~11 2%
Total 33 2

* two patients who received microvascular

surgery for 13% hours after initial block.

Fig 4. Urographic study with arm in adduction.
The needle tip is displaced toward the 7th
cervical vertebra and on the vertical line
of medial 1/3 clavicle.
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Table 5. Success Rate and Complications of B.P.B.

No of S Complication (%)

. o of Sucess

Date  Authors Route cases rate(%) Pneum- Phrenic N, Drug Others

othorax Palsy  Reaction
1928 Kulenkampff® Supraclavicular 1000 95 0 0.5 0.3
- 3 H

1946 Boxica, et al Brachlal plexus 1559 g 0.82 0.3 13  0.64

1361 DeJong!® Axillary 9 915 0 0 0 0

1961 Brand & Axillary & 246 91.5 0 1 — 2 (Hematoma)
Papper®? Supraclavicular 230 34.4 6.1 0 - 3(Hematoma)

1962 La Grange et al*® Supraclavicular 61 98 0 — 0 0

1964 Winnie & Collins® Subclavian 100 98 0 0 1 0

1970 Winnie!® Interscalene 200 94 0 0 0 0

1971 Balas®™® Subclavian 300 95.33 2.67 0 0 0.67

1973 Raj, et al.® Infraclavicular 200 95 0 0 0 0

1974 Ward?®® Interscalene 34 91 3 6 0 3

1979 Vongvies & Supraclavicular 100 97 0 0 0 Horner's synd
Panijayanond!® up avic y

) Supraclavicular (2.1) (Horner’s
1080 Park & Lim B.P.B.¢ Arm- 525 99.9 0 0 synd.)
Hyperabduction (0.4) (Horseness)

{1.3) (Shivering)

B.P.B. Brachial plexus block.

LML et 754(14.2%), KREBEG 1144 QL

S} 89 friE, el $HEs PIRAE Abol9) BH

7%, FHEBBHREHRL 87E(10.6%), FHBIEHEo] 4+ B&slgol(Fig. 3,4).
584,(11.1%), YHH-L 2714 05.2%), —KEEW

204(3,8%), BRI 184 (3.4%), Rush-pinf&
el 4A2.7%), BYkEHESE 12(0.3%), 282
YT B EMA] 28(0.4%)01% . 2=8lz LEY
FHFIHEE AE ST 944(17.9%), elbow joint 7}
314 (5.9%), B.E.7} 2794(53.1%), 2=lz FiE7t
1214 (23.1%) ¢) gl o} (Table 2). B.E.o} Figdl FHse
157204 ke FESAS. 2 KEBREER
donor site 7} FREQ @l & FHEEE & BB
14401 dgivt. FlaRfB 2 2RMRIe) 197807
.5%), 275%F RRIERMCl 196%(37%), 3E 4R
Figol 924(17.5%,) 4HE SHSRIREe] 214 (4%),
5ETy BRGNS 124(2.6%), 674E TEHEFRMC] 5
%(1%), 2ex 1360 4 A9 FB7F 24(0.4%)°]
9ok (Table 3). 3 EEH PO~ EEe LEIUR
BiRYE 3343093 ol B 242 FiiiERe) BTS¢
A A A S st vl (Table 4). WALLEE FRR)
s dnl BB 27Tl #8484 BEAA
LREAELY i BTS2 BER (60% urografin
20ml) & RS EA AR BRERS BEEE

# ®

BESIERN A 7Y AR 2R BRERR
& wpEFEtd ek, 2% lidocaine (7~8 mg/kg of body
weight) o} 10~2084-4] 19 epinephrine & E&EA
% ZAGEe BERBEL XFSY EFAA 57 LA
o VR 1057 Lol T B el A BT 3L
deb. zEla 5RAA 154 TE 20507 AR
WilE GBS S o EEREE & 4 g w4
TS RIES A9 100%) s,

B B A FEERE] 4 1/2MMA R
Helnl BBE 4954 (04%) o ZPom 4R LIRS
FHEe] FIESR BB 4854 (92.4%) ¢l gtk T
A EE-S - BB, 28H LIRS 24, 29E 3K
Abelell 54, 379 4REH Abolst 44, 475E SRR A
o] 7} 164, 57v% 6Ref Abol7l 249l fom FHliRFH
o] 138ERIE AR 240 AWM FEle) BEIG.

B 2 F8HY FEE $E BEE R 15782
k8 (250 torrs) & EREE ] MY MRS
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1945% Bonica §%¢] #Kalwl BEAILR LR
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PR, cocaine BWiKS HHgl.ow, 18974F Crile®x® 4
A B—Hikd #gdx @ ovd 9 Apsn
22% fREHy Zdlol) kg EEBTE-S 191148 Hirschel?
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Burnharm®e] WEZRBEETEY &3 EF T
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+ B gl EHAY BEoRA MEGHES o
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19624 Ericksson &2 k¢ R2EHligs B
P57 919 HISEBAY REBEARN ERER B
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wrelA BNl K R EEFEL HE
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EERSS B + dobn HERC
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ETEEES $HEY #AHA #HEPLE Tinch
obdlell A fafRstY BHREE HIEE =224 &K
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o FiEstA A EES LEE Ews BEde=
A EEEEE REE Y F dedskxe sl 2
slu EER B PMRBRAA FRE Hikesta #
Estg ot ol HE 94 BREEY WA=l
w23 glch

19704 Winnie!®d] 2AHMETES pAHMES
BRECES Bl nh: mBolA %6 THBIRE
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£ By
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FREEE el 4 & B FEMROE WRELsE
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= vhel ol RRUAMETANA SEREEe] LB HH
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& KE HERE 5 PONELE o gl ¥zl sy
L= HREs

el e bRt HLIZ E EETRE BITE
19784 La Grange %292 doppler ultrasound blood
flow detector & Fificlel mEMRKI Y EWFES o
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WA 2] 9lvh,

19774F Winnie %02 LEiMCHEERR BFRS
B B8 PRt $Rikrpe] 1% lidocaine 3} epine-
phrine(1/20%) ¢ ®Asls FTHET LEBIRAEEE
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T EFFENE 2 OEEE B Feae B &
% JEstdeh, 2 HE mEgsd JE2: EEEF
T WAL LB mEES (analgesia) (A-d fiber)
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e LI (core fiber)oll A MBI A )} FEH
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