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= Abstract=

Caudal Anesthesia for the Reduction of Femur Shaft Fracture in a Patient
with Severe Kyphoscoliosis
- A case report -

Jong Hwa Lee, MD, Ki Young Lee, M.D. and Yang-Sik Shin, M.D.

Department of Anesthesiology.Yonsei University College of Medicine,Seoul, Korea

We had experienced a successful caudal anesthesia for the intramedullary nailing of fractured
femur shaft in a 39 years-old, male, adult weighing 47 kg with severe kyphoscoliosis. We had
chosen caudal anesthesia as an anesthetic method because of his poor pulmonary function and
severe deformity of thoracolumbar spine. Caudal anesthesia was performed with administration
of the mixture of 6 mL of 2% lidocaine, 12 ml. of 15% lidocaine, 10 mL of 0.5% bupivacaine,
and 0.15 mg of 0.1% epinephrine. We could achieve the adequate anesthetic sensory dermatome
level, L;, for the operation without any significant deterioration of blood pressures and
respiration.

We recommend that caudal anesthesia is a useful anesthetic method for a patient with severe

kyphoscoliosis when the operation on hip or lower extremity is required.
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A 150 cm, AF 47 kgl 39419 G}
e 2 A AAAE el 7t} 2 m EololA ¢
oA 47 & dET R F2E, $E ZF
& F422 23 HAE SEEHoY, M HF
i, A vl H 9 0134??33?}2%°
& E1 AgdrE AL =ESY &
g & HEHF 7F—r 3
o it Fau di
& A3k =

dYeFA AL 375T, B 80/, A 120/
80 mmHgelRed, &% F22d% & QEHIF
Holl dis] 2tz FE 1% 2 Boehler Braun 71
& Adgste de dedTh AAHY 3MFRE
FHyol Aoy, S AEE WAESH A 2
Heom 264 wolz # A ggm BHALA 9
MY FAHA(GE vhE FARUTGn sk
4= 3 A Gt A 713, A, &S §
o] F44-e o, o8y HA &% F =(barrel
chest) 272 & BYon(Fig), F¥5% JA4 &%
2 ARSI FELOIV} WYL H

= Adl(humpback) ¥ &34 748 Bgdh
FF X-A HAY €549 #HAzgwe

i

e

A % (intramedullary nailing)
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Y, 2 4 #Hok(right upper lung field)ol ©hgh4d
234 &4(cystic shadow)® ¥ #HE Fod 23
3lg HE 4AH 9 MHAH ZEY 4£Po] AAeH
(Fig.2), #8455 X-4 ZHAdAME 527130 &

g1, F839 AT FEUDT 7S BP=d,
Cobb’'s angleZ H¥ Z9hat 35° |, F9h3 89° v}
(Fig.34.). ti7iel e A 7p2Z AN pH 743,
PaCO» 331 mmHg, Pa0O: 765 mmHg, BE -0.3
mmol/LZ &4 £ dAY 497 EF9o ¢l
2 AMrd5S BEYx, #75HAY FVC 1.74
L. FEViy 1.28 L, FEV»/FVC 68.6%, MMEFus 3,
066 Lisec® AFTY ZFF2HY 47L& Ryu
(Table. 1). A 4T HrAd SAHollen, o
9] & HAATWAY o4& At
nHE SENA EHEF 59 93
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BntHE AY3vIE dn B aFEAE A
A A, AE JAFEFEUF L (3R §FYeE
Aalf FFMe HE U FuUdHAIL fo]X
%E Ao #Ia vFoHAE AYIVR 3
o v F 4HE FF2HF 10 9 NIBP(Spacelab®
90303B, Redmond, WA, US.ANE Auts e dt
4 38vg adzm i ¥ 8 &7 (Nellcor”
N-185, Hayward, CA, USA)E A4A¥IEE 7
£xo7 ZAEF

HZd9oA QHFHd 10% povidone iodide
AEANE AESS YT F, UER HF34E £
o 1% lidocaine( M EF 28 G, Ag, &
)02 Y EHA(skin wheal)S TEZ 22 G © 3
oz HuddE AXF H FAY EH/5FE
gelgtgon], Ardgog uigol HEFZ
Ve A FAsATt. Helol 2% lidocaine( % A
¢, g T3F) 6 ml, 1.5% lidocaine(M B2 B
Aekd, Mg, $5) 12 mL % 05% bupivacaine(©]
A, ML, =) 10 mLe 0.19% epinephrine(t]
FHekE, ML, 33) 015 mgg EFst 10 295
mLe £E2 FHsA Gl FEFY 10
¥ pinprick #HARl 9@ whEole Lioldled,
A AFE e 140/80 mmHg, WutFE 12038
WAL E A Z7]E o] &8 T AarF¥Fe
96% Hct.

FEAZ AF FeEe] AR E5E Lh8A
fentanyl("d &A1 2k, A&, sta) 50 ugd
Abste)l & @4 Eden, O H2E BF5E 4
A et o Akl AAH gl APHAEM,
FEARE 1AZHE "<be] 120/70 mmHgol A #
7] 90/60 mmHg7tA "HoiM oy A &R
o] E¥#o] YL 8 HEE BT gobA
Pentaspan(#] 4 &k % A &,3+2) 500 mLE FY35H7]
Azraldeh, ke £ 11060 mmHgH E2 FEH
Ak, FEF FU9E H42FFEv 94-BUAEE
wAEoH, e 3ETE T FHE HolA
2t FEFTEA €4 100/60 mmHg, =k
903]/8, FHIAMNLTEEE B%AE Y3 vt
A7 27HL LE& FA8t AAHFig. 3).
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mmHg 2 $9¥ A4:¥rsE UBAE Hor,
ZFA A @3 FHEIAHAME pH 7.39, PaCO2 39.2
mmHg, PaO: 44.1 mmHg, BE -0.0 mmol/LdA %
%10 L9 H2E o232 E T8 TIFsA 208
F =7l dgkel 70/50 mmHg7hA dolH A o
& 343 FYsla, ephedrine(tHgAlel, A&, &
)2 AMYE 14 mg ¥ 2HFHUE 26 mg FASH
g g Y 100/60 mmHgAERE st e
o, SHINLEHREE 100%S RAY. 108F A
AN 9y 7t~ HAbE pH 741, PaCO. 346
mmHg, PaQ; 86.3 mmHg, BE -1.1 mmol/LZ 33
). FBAANM o 1A7HESE B<hel 100/60

Fig. 1. Photographic lateral view of the patient. It
shows the prominent kyphotic curvature on
his mid-back area.

mmHg, Wy 1003/Fo2 vlad qAHYD $
A7F 5 BH 3Aglel WEoR ol$3iyo).
WE =EHA 892 100/70 mmHgH o9, <%
24A A AR EHA KA =AU

asy Fe9Y 2F 10417 383TY wdel ol
< ¥ 39Uz EHe' 39Co|4te Bdo] ALy
A F5F X-A AARY &3 AR ot Y& &
dol Rgln Mg MAF WE HAME a-Streptococcus
7t 8 HYadoZ BYHAG HF M &
YA T F HEY AFE Pgtey FUYEst2Y
A4 pH 739, PaCO: 356 mmHg, PaO:; 416
mmHg, BE -20 mmol/LE Ag7|E#Ye] g
A2 EF42AE BN Ay =g B I
2 Lo 4433 AAsdy. 223 FF A
TREAHAE pH 741, PaCO: 338 mmHg,
PaO; 700 mmHg, BE -16 mmol/LE A4L¥8ZF
€ T3 sAHUT. FEF S5UYA FE 2o
AR en, FHH7I2HALE ti71FA pH 743,
PaCO: 353 mmHg, PaO:; 832 mmHg, BE +1.0
mmol/LE /RMS D wtALY 92 (wheelchair)& E}
I EAY £ AL AEE AHI 3HH F£&%
204 Ao HYsA)

Fig. 2. A-P view of chest X-ray. It shows multiple
cystic shadows on the right upper lung field
with calcified and streaky density on both
perihilar areas from stable pulmonary
tuberculosis. Any active parenchymal lesion
is not seen.
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Fig. 3. A-P view of thoracolumbar spine. The
radiograph in A-P view shows the deviation
to the right on thoracic spine.

1 &
31—?-3?'-——.55 Z gz A9 AuH7IFY 593“;‘35%
F8%F X-A4e Cobb's angle?] 2719} = } o
#FAE 7R UelA, o] FE7} 40°8 ‘526 4]

075 Asrt Fustes A7t HAdA Woxw!
100°01 42l AS AM7lse) @A Asdy? =
& Z2utzore g YT 60Ut E 5F7 %
A5tk =2 Wolw 1008 Wod dAsA 7154
a7 UErg 4 oz Y, Wode daye @
2 ®adohe Banx o, B FadAM Cobb's
angle® ZutFo] 35° Fubdo] g2 A FuRe
A Wol ohurk, FR=:e) HEE AuvE A
o 9ol B F & FEoIUTh

HEFENZ L= HFZVFAM EFHA #7)
59 #sle AP #H7)5H Alrestrictive pulmonary

T 28 % H2YR 1995 —

Fig. 4. Lateral view of thoracolumbar spine. The
radiograph shows the severe kyphosis of
the thoracolumbar spine measured 89" with
Cobb’s angle.

insuffiency)9ldl At o2 2b7]Z(residual volume)
& BEHHA %98 F(total lung capacity)o]l A
Al ZAEo #H#EF(vital capacity)®= FAEG
olgl§ & #ae FY 2 el @4 (compliance)
o] #4437 WEo)H, 0|2 A3t IFIZ A&
e A B (elastic load)7t AXWEAY FFHF=HY
(work of breathing)e]l %7}5lAl o &9 o

g fustA @k 2%, F3e] HYgoes Jdg &
23 F9 Aol 71AAHA  FH(mechanical
coupling)?] ol¥e 2 FTH2Y 7% 437 dojrt
A Hol 3&FZY ARE 7HEAA HFel ¥EC
= Z+ZH(sense of respiratory distress)o] Qo2
W olE Hisleic Y o ANZEH
(tidal volume)ol €31 ZEF+7F solvt AAHo2
287 (hypoventilation) R #7]-2-F B (ventilation~
perfusion mismatch)’ei7t "o} weA, 44 7}
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2 AAMo 2 PaOye ZAaH Y, PaCOe A4HE
91l 27e Bold =9 AHT-FHYED F2EY
ZHA-aDO)$ A2 87 &(Vp/VDE F7hech 33
202 B M= olide i gE B7)ukgol
Aol gedu oy HYY AYFoz
3 #v)-d5 2FYFes AHAA HA oo o
g wAztgo] oy oI 44 Y F(hypoxemia)
ot ofujal, e Z(hypercapnia)Zh = Yol
A Ao’ B Zad9 #$ Table 19 #A715HA &
" ZAlA FVC, FEVio @ MMEFs s #4250
ou, FEV\¢/FVCY & Ao 7h7te 2L »
JozM HEFAWZ MY FFHA A§
A oIS EAe] FAL HAGE e B Fa
A F&d drldde $9Y 7tA @A pH 743,
- PaCO» 331 mmHg, PaO; 765 mmHg, BE -03
mmolVLEAN A% HA2¥FHE B =, Weber
%95 Shannon $'°'V& HE&uF FAM H 3
ohZo] Yreol Uy AARG FAN A @
AE 22 4 glvkn e, Weber 57 old
& Had e Tuy drRibe HITW &
s9 AHazk @ 2909 Ao FHIFAh
H2zolo] o8 wTol FFH(convexity)FS
58 abol7} Mol A HFo| o 3
#HLdo] Z7tstA Hu, FEHF-(concavity)F2 X
Zzho] FolA WA HFol Agoz olFaA Hof
#zzo] gtute Wi ©ch ol FHAF 9
§ HEw 229 wgo] AUz o FojxA WA
so], qAAYZF )¢ HYBF 2o o8 HEP
Mol 27130 ol wet HuHY F FHLY

Table 1. Preoperative pulmonary function test

Predicted Performed % Predicted

FVC (L) 418 1.74 40.7
FEVio (L) 3.50 1.28 365
FEV1o/FVC(%) 80.40 68.60 85.3
MMEF:s-.(L/sec) 427 0.66 154

FVC: forced vital capacity
FEV .o forced expiratory volume in 1 second
MMEF:s-75,: maximal midexpiratory flow

AL ok7ista, 4% Z$ #AdH(cor pulmonale)©l
Y 7teAdel Fon, 4AZ Algglle dEE

< 2§
olglg HFEHTF ALY wlHo ojq A4l
HE 8 A e dHol FAY 7AAHA 2 #H7
FTHALS S HAHA H7iFREAY §F 2 2
A7 A Fo R H7E Aldsof dn, 5
O

o W dm

Folliz Andgoltt 44 Fde H¥el A
2 AUy ¢ dsdgriets ZANYE 7AE F4
i lon, £ ¥k HHE ARZE KA
a2 wpH A FE Al HEH o7y 2PE
FE ANYE AE Aga Ag'

uteta stxtel Al AlPE 29 Hod g} F
ArtHE AYste Aol HartHd g YA
2 SF7IA dHEEE A 5 Qe gyl 2
Rog Azgd, 1Hd, YFEUFEdMs ¥
= Tz ¥y 9 Hd Az A9 §FeE
S389elA AFabH ) HuLrtHE A7)
ol AS7 oo nFulrt AL Pes
uF Mg Foats Yoz AgE 5 A o
A, kR Fog viAAe &3
(volume)sl oJ&l 2= ™" Southworth 5ol 2
sH A 11 FrAFclsRe viHA FAd=
HA2% 30 mL o149 BE £FE FoAY AL F
datm Yok ol FA Be 4o ZAuHAE YA
of AuePoeqd FYdte AT FUAEHES deid
oJof st BANEA G dod= FhuHAA ¥F
FEE 57 ug/mleld, o] A& lidocaine®) % ¢ 500
mgel 3o g §FE& Aol Ao FUN
of matgith A W wye & vFnlHo|
Aol 15-2%9] lidocaine 400 mgi E£& AH&A
AAEALE o718 AR FFxd o223 ¥k
o0, epinephrine® E3¥ ZAfole dFF5Ld F
712 0% dAFSgn s gty E FaleA
AFE¥ lidocaine 300 mg™ bupivacaine 50 mg<
47 kg9l e AFIUAT FAFAHE oY A
To $& ¥ oty AZdEr.

uldalE st AS dEdAel A T
ojojatel A @gEFe Ao gdozm AW
RPAFAF R oA BE "ol AL
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F en? a5 T £ 334 g3 4
A BEAT SE21 A sk 43 dH3EFEFL
Wt gowA IESTE AxAYeEHA BAG
7] % (minute ventilation)o] #A3tA o, o]itsig
o did BHgIHY 71718 A F7hA3
th 2 oo, dxAFAGE o FAA @)
(resting ventilation)& A& ste =g = vpehdn?,
£ FddMe BEH 9" 7tx B o)y
T AYL HAHA Fodrt

¥ Zde 2%, Southworth 7ol FHg 30
migl FaolHA f@de Rulxd, #@x9 150
cm® MNF3 47 kg9 AFE AT o 28 mlg
FThohHA Sdoze 5 UaFH vl
WEE 2248 £ Ao, AQdsd Ay 5
Z ZaANdE £%39 AEA ALCE oE dHi
4 AT B2 299 g EdHY FH4E
ZaskA gten, £4& Fol Yteld E9Y i
2¥sxe A 7 wolx gt B Ao
Aol MYEYL vl AT AR PN
g AFe ¢ 299 dA 2o 7% A
o2 A4ZEojxY, ojAL YA FEA Fog
Fd FFoz HEY F At

EF FEF FH X-4 HAedA #AE 270
5 Y dokd AU, HF AT HAY «
-Streptococcus7t T8 HYToRE AF AYE ©
Fo] EAolod #HYPol HAAty FHE
HEFzorz: @M 7]HukAbE g3liso] 9}
olA 5&7iFde 2ol #e o', # FddME
ol¢} tjEo] fentanyl?] Tz QAF 713 ¥AlLg
A Fo| AEHo] ¥y A wiEe] YHUS
w oollg, $4F T FeFd £3¥FY FQ
(silent aspiration)o] Yol 7= WAY +
gich,

B FHs gol d% HERFSUFT felA A
g8 £ AdFo we Rt ¥ el B F
< 18" E£E X9 £&& 98 v FaFH} &
HHoz olgd F Uew, olF As " FuiHe
71 Y mato] o o7 aFEda A
sdc 9 &% AFHZ did FAE DAt
Aol Mo thEsle]l AAS] stojoprt 27] XA o

N
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