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The Effects of Needle Type, Gauge, Insertion Depth and the Use
of Introducer Needle on Spinal or Epidural Needle Deflection

Won-Sik Ahn, M.D.*, and Jae-Hyon Bahk, M.D.

*Department of Anesthesiology, Hallym University College of Medicine, Seoul, Korea
Department of Anesthesiology, Seoul National University College of Medicine, Seoul, Korea

Background: This study was performed to discover how much needle deflection occurs during spinal

or epidural block and how it can be reduced.

Methods: A styrofoam block was used to simulate the paraspinal area of the back. A line was
drawn perpendicular to the edge. Using the line as a guide, the needles were advanced through the
block. Quincke-type needles of 22 and 25 gauge, pencil-type needles of 22 and 25 gauge or Tuohy
needles of 17 and 18 gauge were used. Using a block of 6 cm thick, spinal needle was advanced through
the introducer with their apertures facing to the same or opposite direction. The deflection from the

perpendicular line was measured in mm intervals.

Results: Small-gauged and beveled spinal needles had more deflection depending on the block
thickness (P < 0.05). However, the deflection of epidural needles was not consistent. When the bevel
of the introducer and spinal needle was facing the same direction, the use of an introducer needle
decreased the deflection in 22 and 25 G Quicke, and 25 G Whitacre needles (P < 0.05). When facing
each other, the deflection was reduced in all the spinal needles (P < 0.05), and reduced more in the

25 G Quicke needles (P < 0.05).

Conclusions: Considering the estimated depth of the spinal canal, needle type, bevel direction, its
gauge and the use of an introducer needle, we can take advantage of the deflection phenomenon to reduce
post-dural puncture headache and to increase the success rate of a spinal or epidural block. (Korean

J Anesthesiol 2000; 39: 876~ 881)

Key Words: Anesthetic techniques: Epidural; Spinal. Deflection. Equipment: Needle; Styrofoam

block.
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2 g Fute] uvpdA] vhE) Ah(bevel) Ev
Tuohy whEe] HoiZl F RFol s Hikdeflec-
tion) 4ol Yo A A Ut Pencil-tip
2 vk FL wEe WY Wi Hou Y
Aete] gle vhEXE XM (ntroducen) S AHE3ie
A% By daol 74t AF7A ¢A upoll
ostm 3 -79te] W4 vl (combined spinal-epi-
dural anesthesia) vt A8-A], 3 uld wige] 7
ate] nlHE wHEE e T2 A9l a g
vigell tid o= FE 71golA Yok aey A
2t9] ul3 vhge] HEY A4S G WS vA
o] A& vl3 vhEe] Al A AAHA Exne
s}

Aze 2S5 ulfA] AAFtszte] o], Futs
ulF A 7 2j7ke] ol whet 1 HY H4E 2
2 Aolv, §r4e Agk Wtk ¥ olH vhE
9] At wpake] @Aloll w2}l WY W49 Ade o
zajgla JMsige. £ 479 BHL At o
E 2el2F BEE o] 83l A el wiEd F
7ol 4549 Afoilol ot HeF "] Aol
B =AsE Aol

CHat 3¢ W

3 ui vhgel] AR AFRE 22, 25 Ale)A
(gauge)®] Ato] gl ¥ 3 uld whE(Quincke, Vio-
la, Japan) ¥ 23, 25 Alo|R] WY ¥HFulH iy
(Whitacre, Becton-Dickinson, USA)S ol&3#gict. A
ote] wh whEel didt AFE2E 17, 18 AelA
Tuohy w}5-(Weiss, Becton-Dickinson, USA)¥} 18 #]o]
A Tuohy w}&(Perican®, B. Brown, Germany)& A8
stgleh. AF-7Adtel WE opd wkg dTEe
backholeo] ¢J+&= 18 Ale]A| Tuchy whE3} 27#|0lA)
2 A3 upH whge]l & B. Brown 4, EE 18
AloJA| Tuohy ®hEat 27 jejA] Whitacre whEo] 3l
£ Becton-Dickinson 4% A-&3lycl FEHLEE
17, 21 AlelA] =3}FA ulE(hypodermic needle)(F
kel g o (F), dit)E A-dugid. 2E vbe
2 7t HAME AReR 2y Fusigled, 22}

of i3] 33 At

BE ubgel did] Adg o0k FHew 7l 4
2 AN e Atelu Twhywtss ¥¢& ®
Ay did] Fo] $5& #slA sl HY QY
o] #&o 2 YojutAl

2E|2F 85§ JagF 94EF ol&% FAH
(cutteN 2 $77}F 2, 3, 4, 58 6 cm FAE =B}
2 FpRAte]l Well HZo] I E A Iyt £§
o] HYPHE WAL wietel nAAZcL ol A4
g ool 2E]2F 259 AEE FEE o83
ov uEE 33 Af F A2¢ Aoz AR
ok Al el AP oY A elHE ¥
xg vy HHGMbe} AZEE F £oF Fm
Ag WA APREF ofrdA viEE AZANAR
v} Akl Aol 2e|2F EF2 wWidiFeg
ehd wi7hA) ARA R kgL Eo] Yehls] A
A AAH AR PHALe Az Holg
HygEle Adz 58 JgAZE 1 mm o
12 ZASGt A2 A9 HyY Agle 3 om
o} zel2F BRI £t FEH2 HE
oA g viEd AEY AFE 6 omd] 2EEF B
g A839lch 2 A 29 Ho2RE
3 cm ARl wlgl EAE § F, FAYG AR
ARRAL. F2H Add AP oA g vl A
o] viERE 49 did B A2 ol
AYgAYE F4+ At

U B7tA ubgel A 282 E £59 5
72, 3, 4, 5 =X 6 cm)ell wel WS A=lg
A8 A E-7Ae] WE oiHubee] 472
E 4 5 om9 2E|2F B5F9] dH e 2 Tuohy
ubEe] Ake] AAe] g w7kl ARAZ} o
¥, 4 AEd gt 27 AlolA HEulH§ uiE
2 A%t EE backholed F3 Tuohy uhe Hre2 1
em o] HAAZcL o] AHe HFE vy wlE Ee
Axet YHAGolA A whEe AjlESe] A
gxtol & A3 - 73e W& vl wlEe Ay A
2 ¥k

E59 FAel wE FYAs9 wWie: ANOVA
(analysis of variance)2 F-A] X 2]3}% I Tukey testZ
}FulZ(e = 005) 33t 1 2]dls Wilcoxon rank
sum test2 FA At 2E BIde HE
E2u3z FAReew Pgre] 005 oukg u|gl
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Quincke?] 2] whzolld H-59| Frol vzl HYH
dol F71sislen, 6 cm BHol4 25 AlolA] ulE
o] 22 AlelR] uhEhct Hayggo] o} (P < 0.05)
(Table 1, Fig. 1). YA ] vl HYgHPo] v}
3en, 25 AolA wtEe A9 6 cm B4
Hyd ol F7hst 22 AlojA] vkl HE W4
o] FtHP < 0.05)(Table 1, Fig. 1).

B BrownA 8] Tuohy wlEd B-§e9| Fre) g
HH4o] F7)sigl o), Becton-Dickinson49] Tuchy
ul52] ASolls 59 Fool sie} FYPgo] F
7ksielr} B Zasie AY%E Eele A4 U
tHP < 0.05)Fig. 2). 6 cm E-§o|4 B BrownA<]
Tuohy ulhEe] H¥F @-go] AlojAlol HAglie] Bec-
ton-DickinsonA}+2] Tuchy wlERt}t ZthP < 0.05)
(Table 1).

17 AlelAgt 21 Aol 9 HuFA whee] B
242 7274 02 + 04 mmo}t 1.0 = 09 mm=E 9
gl Hele gisich

A A olF] vhge Ade] FE Wy
734 22 7lojAgt 25 Alo}A2 Quincke vHEH 25
Aol A ] Whitacre whsollA] Hek ®do| 44l
ohP < 005). F vhEe] AL vieRA e 7

Table 1. Deflection of Spinal and Epidual Needles during
Insertion Through 6 cm-Thick Styrofoam Block

Needle Deflection
type Gauge  Manufacturer (mm)
Quincke 22 G Viola 23 + o5*1
Quincke 25 G Viola 40 + 111
Whitacre 22 G Becton-Dickinson 0.5 * 05
Whitacre 25 G Becton-Dickinson 2.8 + 0.8%
Tuohy 17 G Becton-Dickinson 3.2 + 127
Tuohy 18 G Becton-Dickinson 32 + 13'
Tuchy 18 G B Brown 83 + 1.2

Data are mean + SD. *: P < 0.05, compared with 25
G Quincke needle. ': P < 0.05, compared with 22 G
Whitacre needle. T: P < 0.05, compared with 18 G B
Brown needle.

T+ 2T HEoiHutsold HE @ao] gisigle
BP < 005), 7h& Quincke® 8| vlgollHE Aghg
oA she A9t 2 Wge s e AR
VY e v FLsAHP < 0.05)(Table 2).
& - ZAs] W& ol vhEe] A% 18 Aolx)9
Becton-DickinsonA}2] #|&7 B BrownA AF< #H

—e—~ 22 G spinal needle {(Whitacre)
—o0— 25 G spinal needle (Whitacre)
—a— 22 G spinal needle (Quincke)
64 —*— 25 G spinal needle (Quincke)

3
E 57 +
c
8 4-
2 3 t
@
=) 2
"
0 T 1 T T 1
1 2 3 4 5 6

Block thickness {cm)

Fig. 1. Deflection of spinal needles depending on the
insertion distance when the bevel was facing to the side
(mean + SD). *: Compared with 2 cm of block thickness
(® < 005), *: Compared with all the others of block
thickness (P < 0.05), T: Compared with 2, 3 & 4 cm
of block thickness (P < 0.05), ¥: Compared with 2 &
3 cm of block thickness (P < 0.05), ": Compared with
2 & 4 cm of block thickness (P < 0.05).

27 o176 Tuohy needle (Weiss)

—o- 18 G Thohy needle (Weiss)

101 —a— 186 Tuohy needle (Perican)

Deflection (mm)
o]

0 T ¥ L T
1 2 3 4 5 6

Block thickness (cm)

Fig. 2. Deflection of epidural needles depending on the
insertion distance when the bevel was facing to the side
(mean + SD). *: Compared with all the others of block
thickness (P < 0.05), ': Compared with 2 cm of block
thickness (P < 0.05), T: Compared with 2 & 3 cm of
block thickness (P < 0.05).
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Table 2. Deflection of Spinal Needles Depending on the Relation of Bevel Direction between Spinal and Introducer
Needle during Insertion Through 6 cm-Thick Styrofoam Block

Deflection without

Deflection with introducer needle (mm)

Needle type .

introducer needle (mm) Same direction Opposite direction
Quincke, 22 G 23 + 05 1.0 £ 09* 12 + 08*
Quincke, 25 G 40 + 1.1 27 + 0.5* 03 + 05*7
Whitacre, 22 G 05 + 05 02 * 04 00 + 0.0*
Whitacre, 25 G 28 + 0.8 05 + 0.5* 0.8 + 04*

Data are mean + SD. *: P < 0.05, compared with the deflection without introducer needle. t.p < 005, compared

with the same direction.

o 717t 38 + 1.0 mme} 5.7 = 0.5 mmE back-
holeo] 9l+ B BrownA} #|3o] Becton-Dickinson4} &}
AER} HapHgo] o A Jelgd@ < 0.05).

| a

Acte) e 7he vhHEe 2 EH)2 Tl %
g} Hafgdgel F715t93, Tuohy wheel AP
& YAA gk 248 Afsd QgEgdel
Bastgen, 53 23 HE ol ulge A
G vlERA RS o DYHLo] Hisir
A vEe Agddo] vivlgioyd s v

+ 4] Zelrt ZFolAw HguFo] 423 7t
st M 379 Zo|, wbEed R/, Ad WY, 2
AlolAgt §EH ALo¥ol ne} HEFHPo] g
e, A=t MA ¥ F%(post dural-puncture head-
ache)& Folx H{FE vl AFEE Fol7] WA
£ Hg344-g HA o) §todo ot

Becton-DickinsonAl 2] Tuohy ulol 7Z$olle 5%
o] FAd wiel Aol Frbsicrl oAl st
t A%E Holx 797 Ut ol vy £
Fzol o3 Hy PR} vhE A A=7} ¥
o} FolFel Wit Aol =y ez 44
rh e A 2364 oleldl #de] Yehd A
AA ARE F39 Q771 Hedt

Eldor:" 7uts] wiz] whge] #HolA & ol
oA HZalH ulge] oF 10 BE HA Helx
#1921} Westbrook 527 PortexAt #F 444 <
aA SE A= &t HE-7ute] WE
a4 Af A, ¢ddst th2A backholeo] U= B

BrownA} A|¥o] Hyp¥go] o] A Yelyrth ol
Tuohy vl E9] F2z7} tt20] B BrownA HE<
AZE7} v} 71k (malleability)o] 27| @l o 2 A§
ZtElcl aela wlE ol backhole®] B-7FA 4 (irre-
gularity)ol] % F718 vl¥(increased ‘drag’)e]
= qlvks Azhgich. B BrownAt AlEo] Tuchy wl
¥ ¥ F4 F=z71 Zdl 0|2 U Becton-Dic-
kinsonA}e] Tuohy whEzr de| BH&2 FAlol wel
LA HYHSE Jeldicks 424l B Brown
A AEol Tuohy wig £ F4 F=rsl 71 #71A
o]~} backholed THE7] S Zeoz F&FH B
v, weF aelsichd Jldist 2] backholes]
A4e g Aoz &3

K -7t 4§ vhavkee] WY 44E A
8l HFulHE whEe]l Tuwhy whEe AT Ev
backhole @ E8 vl WleE 1 om v AAAF A
Ag JFoR 9t olv 5% F Fgey
(posterior lumbar epidural space)®] ¥ 2|7 (antero-
posterior diameter)o] & 6 mmz} Y2iA Yz’
BEL 10 mmE 9A gegx sht,” Tuohy b
2 gxAoz FHARE AP A 7Zute)g
9] Zoj 0.5 WAl 225 cmo]w, Al 0.759) 1.5
cmAololl f1X&E? HE FHHoz zH
©}. 39 backholeo] & HF-7=he] W& vlH A
ES} 7%, backhole®to 2 1} HEulHuhged] ¥
o Zoj7} 1 cmo|B2E 2AE FUHA 3] sl
A 1 emz AR5

Hatfalviell” ojs} WL w9 faA (flexibi-
lity), 339} Z2tatel Azl aeln I Ale] =39
Axo] el chazcla stgct. olglololgl o4, &
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3] ARl Aet A F FEe FHEe &
olf 4 A=t #AY =Ho] Rl HE
4ol HA dolvr] wiFoletx st QoA
€ olg) w2 =39 WErt AA vl Aglel
wE o] zm HyY Hge] Fvise Bt HA
F FE9 =y doa s Ade] e
Quincke %9 vlEe] 7-¢ whzel o] ot YA
757} 43¢ A% Y (midline approach)y wi+
o4l Aol 4 4 slou, WAHFT A H(pe-
ramedian approach)e]u} YAZE7} FFo] opd 7
£ Aol iyt de] Sick A ZdEr 3
AZ WY we 4 94 o Ftez H
Z 755 F3Fo| opg} JgoiAA Ak WHAF
Aol JAZET}L FHe] obd e Aol
Algel FYg dgpew FY wi(Adgto]l 4
238 Aeteg AL ZEs) Fzdd YA
o] loke Rg Wit EE ALE ez @
ALE Aol 7hssht 1ol didt AdFe] ik

ZEZE BFo] A4 AAzAE d4A ¥ T
glovt, wtEe FHol o9& 4JuEHQ vlze JHE
stgcks A7hsicl. Baumgarten-2? chuck Z#|o] ol
A Hyugo] 2el2F HF Hrel 25% JE 4
of WA 28H BN 2l 2F 5o 4A
z2-¢ HAs 7148 Hsimulation) 22 AJZHEcls
sk HAF ASyelde F2 33 J3UI e
raspinal muscle)}& FHEEE chuck Zsloj=olAY]
At fAstet £ sbssA, WA o A
43 z2& TR B35 AP vizgcod H
g3 4o] go| A=t nE Y7 et &
EE2F E5E A4  dFeAE HY d4do]
F=Elo] Vel 7HsAol UAT A Aelel of
3 oltER WY WL Folv WHelER AF
A SRR g Fiell A 247} sHeekAc
3 A7kt

Glazener=" of2] 3% FRol|Al, Drummonds} Scott
Y A AAY LslojacA, Hed visk
o] Baumgarten-&? chuck Asllo]=eollA X3 alH§
vzl Hek 4o it FAY A}E BEag}
et AMAHeAE EHrh. Drummonds} Scott-2”
37 JolelE o] 4% AFolA FEIE Adsid
B Ae] AR o FEH AA |
& WAl FAAE ek gsich ¥H vl

Azlelel et WP go] F7isbe] 2 Wiyl o
% AdAca dqed.” ol of @4 Azinic
A A5 FYAY ol o]H] dAz el 9
d A7) HY dell & 52 DA
vbE 29 1A =7t dEbA A A Zeld) Wz
Al 3 WY W42 DA Y HYgHGd o
8 22 grAez FohAl e £og 4741
ot a2y AEd ek Ze] z2 9l XYA ot w}
FAZEL] AFE o d¥ FAAe At e
o, &4 go| Ytz A e el Aee Axlol
AE vl2F 7he HPupdE ubEellt A A
o2 A7gd.

e & ATl vles FRET ok FE
A F5 AR Zelel wel Hy o] deAde
Roll @sle] Hasigict AA Ao =2} gt
7o) Zolrt FEkAlcke Eas® glemz AN
&3, vhed F4# 5 &7 deldl @& =
He AR & FHHLE nBse WY q4E
o] #37]% st v Folv WHE HHA AA
A4 Hgstodollet. o]¥A Fozn My et
9 a9 4FEL Foln, A AR ¥ FIF9
HEE Fole vl £3o] 8 F gz A7
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