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= Abstract =
The Correction of Severe Spinal Kyphotic Deformities with Halo-pelvic Apparatus

Seung Ho Yune, M.D., Kwang Jin Rhee, M.D., Gui Sik Kang, M.D. and Kwan Ki Yoon, M.D.
Department of Orthopedic Surgery, College of Medicine, Chungnam University, Daejon, Korea

Three cases of severe spinal kyphotic deformities were treated with Halo-pelvic Apparatus. Among these three
cases, two were tuberculous kyphotic deformities involving the thoracolumbar vertebrae with paraplegia. And the
other one was cervical kyphotic deformity due to neurofibromatosis with neurologic involvement.

The following results and considering problems were obtained.

1. Two cases of tuberculous kyphosis, 130° and 115°, were corrected to 120° and 100° respectively. And one

case of neurofibromatic kyphosis, 90° was corrected to 53°.

2. Among two cases of tuberculosis in which the one was revealed full neurologic recovery, and the other

resulted in permanent paraplegia. And a case of neurofibromatosis was fully recovered neurologically.

3. Total period of immobilization with Halo-pelvic Apparatus was 16, 18, 18 weeks in three cases respectively,

but there was no avascular necrosis of odontoid process.

4. One case of neurofibromatosis with anterior spinal fusion revealed no loss of correction of kyphosis. But two

cases of tuberculosis without anterior spinal fusion showed loss of correction of kyphosis, Z0° respectively.

5. Removal of internal kyphosis was not easy, because it is likely to injury the blood supply to spinal cord.

6. During distraction, severe pain was noticed in the rib cage, which prevented further distraction.

7. After 9 weeks, ambulation with Halo-pelvic Apparatus was hindered with pain due to pelvic pin loosening.

8. In order to prevent loss of correction of kyphosis, it was considered that anterior spinal fusion should be
followed by posterior spinal fusion.

Key Word : Halo-pelvic Apparatus in spinal kyphotic deformity.
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BHE A3A9 A3 Yo HAY B, FuF
9 37l zeEn FAHoR A4 RS H¥s
o, 4 QL oAU FHo APHYL AN LY
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Head-pelvic skeletal traction& & 1958'd94} Hod-
gsono] o1¥ A% sigli, 1959'd9] Perry® 5o ¢

Halo skull traction apparatus 7} ¥4 ¢ B3 8 74 3
7] 931 vl H ¢l o 433 52k head pelvic fixation o]
Ny s A% A9HAL 9§ ZAHY o]4Hal
o]l a A zhs)gtc). Levine® & 19691d¢) AlgH M3
Fate] aeFe FUAAE ZAs=d “skull halo-
pelvic halo” & A4 ¥ 19703 Dewald ¢} Ray’+ 4
B M3&uk-g 714 ¥zlo) 4 University of Illinois ha-
lo hoop apparatus & A}4-8le 434 7|9 F% v ¢l
21, Jenkins ¥ Hodgson”e| 2|3} FAY YHE o)
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Salgich. 53] 2494 AFgoen AF AY FA39
iAo} Halo-pelvic Traction2 4234 Ear} glclzn
BaEle] gl

£ Fdod Yo sxvulE St AE
2% oY o 3l Halo-pelvic Tractione 2 11
2% ¥ Internal kyphosis & A7 3t }3AAgteS
Al F 4E2eY AT YRPE L Ao A5Y
HFEAY 249} AR AAFAE FUNY AALAFF
oolgt AlF AEFwwy 14F Halo-pelvic Traction
& o143l ARG ol FHL AT A B
£ utelch

& 8

A0 0; 304 EAZA A rel FaFul ol Fut
Fol Alztxglon 264w e A2 YL, Wik
P ou I, A A3 Wyo R Byo] Erled A
+ F422 J4sdd. A" S g §
AYA o) 4L gt

ol oo E AW FAFN] FHYoR %
Z3lde] TubFel Ao F& TP A % ¥
9 €92 Far A= 9 2, A0FF A2 o]z} ¥4
4 R4E 143 4% XA WAANAE B
At #71e A A 2o o Yake} 2100 ml, Vital capac-
ity 7} 1860ml e]Rct, X-A £HA $97-2 O'Brien
el olstel 130°191.e. (Fig. 1-a), 37z
A4 Fudy Ry HATte] 943 Bl (Fig 1
-b), Tomogram 4 A7#F24¥E M3 F7A] B2 o
g A FAEYE & 5 gl

A2 82 A Halo-pelvic Traction & 2-4-38% ]9
AAEE HARE 19 12mm A5 2 A5 Adslo
189 % F941159 24 (Fig. 1-c) & dd2d, ol A
#4242 3484 ¢4t Halo-pelvic Apparatus 24
189 % #3 FE97AY FAANEE F3td ¥ AW
o] =e3dled Internal kyphosis & o] 52 l+ #11, 12
F59Y Al83d sigada 4= FAE AAY
F ANE 2E2AAF AGe FAE $AHAt 49
FAE AAY Ao 3738 L& §AIF 3¢
Fdh. FEEF 39 F AFES 22 /A8
Algstgen] ¥ Tomogram A H&A& oA In-
ternal kyphosis ¢ HAE& & 4 sldch. €F 544 A
AEAe e e ApAeF sUAATH o
d 1-2mm4 AQE Aoy 1344 F4-9
W% 53 SF3ldde) A FELE ALdE A&
7t oleifdc. 2 AAFAL Y A oY &

S48 HEHADL. old &7 107 o)A} (Fig. 1d
) AAAEFE 25 ATFFAA A3 FAA Fubf
g9 FHHYAHYE F, AL, R2FF0H FHHETE
£ AAHgh. €F A AdE Aoy, %
24dAd e SFdY Yo FFoE FURmAe)
100°e1 A ol & 4 Al (Fig. 1-e). ol o) AR3ZF
AL Aoz HEHYT YL H5Fslde FEY
pelvic pin loosening 2.2 g FEulFoll A4 A &
Algko] 7heeisich Fui¥€F 8F2%dl, Halo-pel-
vic Apparatus 4% % 12F4% 4 o1& A7 53 pos-
terior shell € 37047, 2% X272 HAdd 34y
7 AgAstdcel AQF, AJVAAF A3 X-4 @
d9& A& ot AAEre wWste ¢lslth Halo-
pelvic Apparatus Al A ¥ follow-up 1de] Futzbe 120°
g nyAEAe 200929, TR ye And /¢S
% 5 U} (Fig. 1) #xles 42 LFsge
o Besled AR gz ool Estel ¥
AsA AL, 7153 A O 9 g =ke) 2500 ml,
Vital capacity 7} 2250ml 2 <7} A= ¢c},

g 82

Z0o0; 334 FAEA 4 e FRF R F
%ol AlAEg e Jd 3FHNE IS slE R &Y
37t Sleiy QI 15 FEE A ohb], wix
R oEIT A AR MYPow Mo BiEE A )
€& F22 JUsdch. AAYA 52 712Ye @
A ] A4S gl

oA LHORE A FAFNY FFoer HF
stdo] FubFeo Follda FAY BT THe
Poor =g 3, A7§F A7) ey 249 +F
9 upulE HAW, 43 EFoMe HAAUALE B
ek #7153 Ak Vital capacity 7} 1770ml o] Q3ch. X-
A 2724 ¥4 11501929 (Fig. 2-a), 337}z
€4 Fubi Y9 A3je] ¢AE F¥slslx (Fig
2-b), d2EG4 AOFFZHE M28F7x B3 9
A A FAEYE & 5 Addh

Rz w2 Halo-pelvic Apparatus& #23 ¥ o
2 FHEE AR F MM Adsle 5UH sx]ef 2
H& Fardzg Z7i893, A9 9Y9Adde A% 2
5F59Y AY FEE 48l AdE FAEAR, F
4 1594 dE Yol GoodAEE FAFHYUL v
Wwdeis AT 34 Boon F49 gtie W
7t ek oW o) Fbzhe 90" & M 2579 WA AAE
d%o (Fig. 2-c), 1 o] 4] A& 5Faldts9ly 5%
o8 ¥r7H53t4 e}l Halo-pelvic Apparatus #&-% 204
ol FAF LAY FAAMNEE F31 HF Ao £
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Fig. 1-a. Halo A% & £tz 130° & Xo]3 it} Fig. 1-d. 3334 4 A491394 1079 24 4%
2t

Fig. 1-b. 337 29¢4 4379 dasife & Fig. l-e. ¥44%%, 22404 % A4 24U 10
oz gtk 0 o Uz Ao

A7 18U A7 1158 It Fig. 1-f. Halo A A% 1de} 2421208 B
o]z 3lrh

— 861 —



3}ed Internal kyphosis & 3 A8t gty 445 & #11
FH2 HE A18 37X 30 E AARGeH o9 7
ato] vl 7l AlSta F9 ol FAL AGER R §opzA
ol zkglgl enl, Zute FAE ¥UAY 5 gt F¢3
F AAFAY 340) 4 Ao, £F 244 TF Ap-
paratus o] ®zte] glslEdlE st o AW E v}
el o, ATFFAZEE F99 FRAEAR FH
Z 2o )& Babinski sign® ankle clonus A AZ&
3gt, ZA Tomogram§ A& sty 718 £7e] ¢l
o} distraction & Z73le] F& {¥F g2t A
AZE49 AL ok AupgreR AFEF 24
Ad e FEEAdA My B 5 Ader] odf 59
Autn| P Eu] FH A SHEAE By &% 2394
2T AAEE AYsas ApAgES oA AP
I FAel HoFF=HE MILFAAA] FHRYEE A
Paigoy £F AAFHY HAE ¥ 5 e &
% 49% Laminogram 4 A 11, 12%% 2 A1839 F
A7 AAR AL AJslze 5T 27L& ¥ 5 94

Fig. 2-a. Halo X244 1159 ¥94g dolx
sl

Fig. 2-b. 427 2944 A7 A48 8 4
ot

o, 2%E W3S ASHYT AAH Adx 533
AR$9 FF3 47 A tel A Ade] THAFN
434 F 1253%U4 Halo-pelvic Apparatus 383
183 3UA o ©]& A Asla, posterior shell & 287
8} 3. wheel chair ambulationA] g 2.9, vl 43|
o7k Belx glslch. Halo-pelvic Apparatus | # 3
A Farzhe 80°¢)¢] 3 (Fig. 2-d). Halogx A% fo-
llow-up 13 o) ¥5kzh 100" & 2] 20" ZYAELE &
F den Fusge i ch(Fig. 2-e)

Fig. 2-c. Halo #2 % 414 1594 90°8 F124&
2k

Fig. 2-d. Halo 33 #1424 80°9] ¥3}7+-& Heln
At
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el THRE, AW AFEVHYE Fazso U4

sl
ot LA o2 4 5:3H) Ald Cafe au lait

E @3
o o; 184 dA2A U 3IANE B3l Ko F

o] AAEgen UAFAdE A HAER %

Fig. 3-b. Halo #x) %185 54 (HaloAl Aa4)2A

Fig. 2-e. Halo &2 A A% 130 100°¢] ¥wtzt&
7 53°¢ A9t

Rela gl

Fig. 3-c. Halo x4 % 15“4_41 53°9] fxiz 4

Fig. 3-a. Halo ] 2448 90°¢] ¥tz g Holwm
FEY FHFLAE Boluirh

At
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spots & HAld4 ¥ £ I o9 Fibroma mol-
luscum & ZZYRAL, olE ARLAL Hd=HH 2,
HEHE %A gsich. AAFAL AAR #A £
ofstA g 2YHe A2 AAle WAEE iy
X-Adada A4, 5 643 A2 FAY wyg Bol
o, 90°9) Fxtz¢ vebyc} (Fig 3-a) 332 29€
He A4, 5 64F AN HFFe] WA FoibA
Qe A ool SHE 240 Uk

27 2] 884 Halo-pelvic Apparatus 38§ &A&] uf
d 1-2mm#A AQVE Algste 16947 AL o
o 2 ZEE 5301k ol WAL ~EH T
Aoz HEEch A 16d) A3AFFE ATH
744 AXFNFFEE AYTF, F Udode A3
A& ATAFAA AFAAFEEE AP
o fSEAAE FAZ F3A" A oldde BHY &3
ol gl FMe WHAAL HAtolslth. Halo-pelvic
Apparatus 24-% Z2| Bye} shystd o, AURY
%% 133, Halo-pelvic Apparatus &% 1855 l(Fi
g 3b), o] & AAsz Minerva AN ngdzy 34
o] old) 53¢ Fzg o 3779 RYAAE A
r}, Halo®x A A% 27§47 Minerva$a 4 2%

A& 3iged, YuiduA AAFdE Cervical col-
lar& ¢35tk Halo®a A% followup 134
WAl Fubze 53¢ Bod 2R 7Y £4-& gigleH (Fig
3c), A4 ¥Ae SR G5 stz

m &E§% 1%

Halo2] A3¥sizld 88 M 1959134 Los An-
geles o) Rancho Los Amigos ol | Perry'® %< #<#
3 729 TA 4 halo traction apparatus ¢] A}4&-& B
23t¢ . Dewald ¢ Ray¥+ Halo-pelvic Traction &
o] 43t AP {3:&UF ¢ A O Brienst
Yau' & Dewald 2} Ray <) &]#) »1% Mark [ 3 Halo-
pelvic Apparatus & ‘#HAA Mark-1I 8 Halo- pelvic
Apparatus & s|#3stglch. 19743 %2 O brien3 Yau
e 3049 H3FHy FAA halo pelvic hoop 3
2§ ol43ld g2 EFAMYES AFHos HEAY +
ddS& rustgch

Halo-pelvic Traction$] A ¢%& O Brien® Yau'
o o3t MEFabHY A 100°0) 439 A A
Ty 3 EEA TR, €AY Y L Oy

Table 1. Diagnosis and operation with halo-on

Case Type of

Sex/Age Etiology Operation
No. deformity
1. M/30 Kyphosis Tuberculosis (1) Aso
(T7-L3) (2) Psf
2. M/33 Kyphosis Tuberculosis (1) Aso
(T10-L2) (2) Lat and Psf
3. M/18 Kyphosis Neurofibromatosis (1) Psf
(C4-C6) (2) Asf

* Abbreviations; Aso and Pso = anterior and posterior spinal osteotomy; Asf and Psf = anterior and posterior

spinal fusion; Lat = lateral rachotomy.

Table 2. Correction of kyphosis and time in halo with complications

Case Degrees Final Deformity* Diff.** Complication

No. Preop./postop. (Degrees) (Degrees)

1. 130/100 120(1) 10- 8 Mobile pelvic pins:
loss of correction

2. 115/80 100(1) 15-13 Paraplegia: mobile
pelvic Pins: loss of
correction

3. 90/52 53(1Y2) 3741 (—)

* Years of follow up in parentheses, **Expressed as degrees percent improved
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Table 3. Complications

Complications related to halo-pelvic distraction

Related to halo pins
Celluitis
Slippage
Loosening due to infection: need reinsertion
Related to pelvic pins
Infection
Reinsertion
Broken pin
Peritoneal tear
Premature removal due to infection
and loosening
Hip contracures
Neurological complications
Cranial nerve neurapraxia (temporary)
Sixth nerve
Tenth nerve
Twelfth nerve
Spinal cord lesions
Temporary paraplegia
Permanent paraplegia
Brachial plexus lesions
Peripheral nerves
Superior mesenteric syndrome
Cervical spine complications
General complications
Deaths
Chest complications
Pressure sores
Jaundice and hemolytic anemia
Failed instrumentation
Cerebrospinal fluid fistula
Wound infection
Psychological disturbance

Hg T Sy ANY AFRFEFY Y
22 a9 g4, dHFY, FEY AFFTER AP
2aAY ¥3g3 7esidd.

Halo-pelvic Traction 2] A& Al 7} 532 A=,
gk My n, sxviv] it R grhy, FNFAA
o &y, 283 H4F LYrbsFolth?,

7|FA4A FARe2E ARqMFAelgls ¥}
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#9, IVP, 3tFdye 29I X-A9 #4, ¥

71% ZAAbEe] "8t

77243y $A skull halo9 IxE= FHF9
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Aqles, ¥4 270 AdA & 2cm b HZo) b9
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o 55Ibs inches & o ZtA1v}3ko} A& F Ao AW},
pelvic pin ¢ A4 E AAZETF Scma+4, glu-
teal tubercle wle) & o] A-F 5o Al 3le, drilling jig
& A gsld F4FEFIo Y3 F 58 F Uk pel
vic pin& pelvic hoope] #}4¢¥ 4712 A14-3& A
33 gHEA|A Bapghoploisiets

AYo2dy AT N2FUFe) 24 PyPe

1) ¥3A4AIEE AANEY ¥5xd JScmAR
#n], M9 FAE AA# 2 (Internal kyphosis 2] )
A).

2) 1Y 0.5-2mmAEH AHAJNE HFEF JUI4
o} A A, W AAHAE @k & FASANE
ARG FNF 29X AYded APAEE A=
44 kyphosis & Heo] €3 Ald& Asidx 23 4
A8 e AL P43 FA AFFA ZHe In
ternal kyphosis | A o1Ho} UxpHoz AHAIE 4
et Bul AAFAY 3HE 1o ($42,3), d=In
ternal kyphosis & A A% AgolA dayges 2
2+ 18, 9, 16¥¢7H(FA1, 2, 3) VAAAL A A3l

3) AFEWATEE A Y& FoA) 9
o HerEe 05cmAES $ob B4 AAAL A
¥ ef4~8Fe Hhe] Ao P& FHHISE A
P3in] JEFuAAFo] fivhd o] &S WX
€ 9k E FHdAe A3 F A4 139
o] Rib cage?] %528 tjol4e AlHo] s &
A Fe g Algdc (F4 1).

4) AAAANL FPHTEF 2~34F AR L
&5 g Ak

5) }3AgFee A AHAHA Eed A
Alstee] Fob, ¢y Matthews”& A 39 A¢ F
wye wHo HrnALHS 12Ibe HAged, 3
dubel]l FAY B ZAH] dejytm 10474 gt
HAo] dojxiyt 2o WtE AAe] A Y
o8 olu fY&S AWY + vtz sk Jenkins
9 Hodgson”& Xxojellre A - Fufted F-4
W) AA0ALE 42 349 YTk B
Ak

6) YA FUE e WY y3:EWAITE 24 A
2 ggtoid ANFEE ¥ 4 650 Agych

7) €% Halo-pelvicApparatus ¢] &7 2t-& <F6 5,
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2% 1270 9% 9k Plaster body jacket22 $x %},
O'Brien9] 7 $oll& olAFHel Aol Sl&w7A
Halo-pelvic Apparatus® § %81 o] Plaster body
jacket& 6 /MYEY 45 . 2% O'Brieng % 7|
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Halo-pelvic Apparatus 2 W33 M3d WA} ¥
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7H A Al ¥ sk AA HREAQYe] FHF F)
e A7IRA AF9) 50—60%AEY Ao Hue
A8d w3s) glo] doigd £ sk syt

AFWYe wAHAELE AP FEUFH  OBrieny
Yau'+ 31%, A"E& 38%, HPEL 65%F 4L
o, AAHHEZ4 OBrien ¥ Yau¥E 43% &
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10.5% (& 1, 2), AAANESANAN 41%(F# 3)
< A4

zR 7ol £A4A& Fo79%q e & Ay o
€ 25 fastedel Fov(F4 3), 283 /17 V)
T2 gatojopgict, & FHY A A IYHUYES
#g Fd JelHEe 2AREAL B 5 g, Ay
FHES HYA 4S FH1Y 24Ms 2322009 &
HZrEAE B F ek

Aol Ao g9 dxAdAe AHo] dojyEu
Aol Ae 18—28cm, FEMFdAE lcm, &
FHEFAHNE 1—2cmAE dojdcim g,

§H%'Y& halo pinsel| 2] & 4 3, pelvic pinsel 9}
T $HE, AAEA, AL EEE, AFPE AR
< halo-pelvic distractionol ¢} 3 &z AAH ¢4
Zo)l9lch (=% M). Randford 3 Manning'” & head
halo2 <13 #¥3L W sz Yo 713 F¥
o - goke vhe3] §idar torque screw driver 8] Alg
= B33 370e bo] FAZIHRE Fof ol & A A3
2 Zrvt3 stell o]-%2] holes} M A st Aoz g
AAE AL F2EA of o) 49 e o) idivin ¥y
th B ZYSdMeskullhalo 3 $HFL ¢l
gt O’'Brien @ Yau' & Pelvic pin 2.2 23 $%& 7}
dell A Boke 7|43 Aoz dolvr] fota ¥x
stk B F# 19 %% Halo# x| 2t8-4e) 24 Ambu-

lation& 24 9 3o pelvic pin loosening . 231§ %
¥°2 Ambulatione] E7l5#¢ct A upnay &
AAe APAREAe] £4ETo] 47 4 90w o]
o Sl dTFAY $ Uz DY v Sl =
¢ sA] w4 S SARIHE FHE F24
Fo YeFeThY, B F 2948 AYATE U4
2t Fol 47 1A HAnpE HotuF, AGAE
AY Kotz oz Ao, A FAE AXY
¢ PUYPLE Mol N3Py Aoz AT S5
Eou, $eA¥e AAFH Ao zHE R}
b EF UM AR Y zao] YAEUE ol Av}
U § B M5 YATFo YAEFALE AR
€k, OBrieng A3dAE 60%ol4 HPYABPPE
2YE, o1F 50%E AAE/] FUAHANE Ry
U ols 2% AEFAGT Bastdr. & FASA
£ 165(341), 185(392,3)9 Halodgesisiont
AAE7NS] FHUAAAE 28 ¥ 4 9. Tredwell
3 O'Brien'® & 14%el 4 NAE/NAYS 2 A E
Pastdn FUAAAE X— A4 A A Alo]a)
A BAMNLH AdFde AE T34}
oblx FYNAE fA#obdty B384 ch Dove®
TE H2R YHFOR 53%0 A HYANE B
staon fudate 4N Y FTAE, NIuYy
#A % 1580149 @Al 48352 &8
oA AR Fel oeted 26,10, 12404 F4s A5, 6
AAA, AFFNAFL) FALDA0oY A E
ta ZAaATE FAEAe] A&wWAA dHE HYF
A A AANHTGE Rt £ 2ASNA
£ A} AFAAY 4TS ¥ F AT

AR H2FA ZAAYE 2dys FYyol A
B wse] FRAYE 7R AL TE Bk A A
Yoz Agsie of YR o) B25 A2 RIHT
e, & FA3AAE WA 159 FAF E )
sl et

4 =

€ 3deld Ay AHY sAvluE FUY
ANEFHo AR A FFY AFFurdy 249,
ARAAFFFTL2AY AAZT A4S TUHY AT AFY
Fubi ¥y 198 Halo-pelvic Apparatus§ o]-8-3fef W
YA LY v G372 EAHE AL

1. Internal Kyphosis®] Al A 4-o]81A ggton,
oL Ao HAFTH £A4EFY 47 d A AL
2 AuFd

2. A% A rib cages] FF 22 1] o)At AAH
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3. Halo#2] 93 %o & Pelvic pin loosening 2.2 ¢l
T FELR 7lFe] A

4. 2R &AL Ay fBde AR RS
o Fie U dysol & Ao Yryc
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