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- Abstract —

Fixation with Harrington Rods of Unstable Thoraco-Lumbar Spine
Fracture and Fracture-Dislocation

Seung Ho Yune, M.D., Kwang Jin Rhee, M.D., Hyeong Sik Min, M.D.,
Gul Sik Kang, M.D.

Department of Orthopaedic Surgery Chung-Nam National University Hospital
Daejon, Korea

Harrington Instrumentation and Spinal Fusion to treat the unstable fracture and fracture-dislocation

of the thoraco-lumbar spine is a very effective method. This method not only decompresses the spinal
cord and nerve roots by anatomical reduction and preserves spinal stability, but also makes possible early
rehabilitation and prevention of complications. A clinical study was made of twelve patients who were
hosplitalized and treated at the Department of Orthopaedic Surgery, Chung-Nam National University
Hospital from Oct. 1978 to June 1980.

7.

The following results were obtained:

. Of twelve patients, five(42%) had a flexion-compression fracture, four(33.3%) had a shear fracture-

dislocation, two(16.7%) had a flexlon-rotational fracture, and one(8.3%) had a bursting fracture.
Seven(58%) had a complete neural deficit and five (42%) had an incomplete neural deficit. Two
(28%) of the seven patients with complete neural deficit showed slight neurological recovery, but
two patients(40%) with incomplete neural deficit gained complete recovery.

. Correction of the kyphotic deformity was 16 degrees on the average, and the displacement was com-

pletely corrected in five of the six patients.

. During the follow-up period, there was a final loss of about flve degrees (range 3-16 degree) of kypho-

tic correction in our patients and there was no difference in loss of correction between laminectomy
group and control group.

. After an average of 18 postoperative days, ambulation was started, and acute hospital days were 77

days on the average.

There was no difference in spinal fusion rate between brace-wearing group (4 cases) and cast im-
mobilized group (8 cases).

Two cases (16.6%) of the twelve cases showed spontaneous interbody fusion.
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sten, 2Pzt 341(25%) FFolvd ®Bel MY
Argd A & 7} 3.6 (256% )o| 31 =} (Table 2. #2).

Table 1. Age Distribution

Age No. of Patients

10~ 19
20 ~ 29
30 ~ 39
40 ~ 49
50 ~ 59

Total 12

N W W W e

Table 2. Causes of Injury

No. of
Causes Patients Percent
Car Accident 3 25%
Fall from Height 6 50 %
Industrial Accident 3 25 %
Total 12 100 %
3. A RY

A 1235 46, A1237} 62 F-8308
Hob deog gotod, A 2837 142 ey}
. x loleME A 11, 1234 25 #2409 g
¥4 4% Jeldl=H(Fig. 1. Table 3. #=).

Table 3. Level of Injury

Level No. of Patients Percent
T & Ty 1 8.3%
T, 4 33.3%

L, 6 50 %

L, 1 8.3%
Total 12 100 %

i

Fig.1. A 11, 12 % 24 49 A% ¢WE &
Mol .
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12615 64(50%)004 ¥4 - 478 2909, Ho-
ldsworth 9 £Fel #el TFYAo] 241(16.7%), F
FGtEE % FH-RTI) 941(75%), A GtFHP ol
16](8.3%)2 F3al ¢ ¥4 % ¥TA-¥TF7 712
%t (Table 6. & x),

TUE €40 RE lodd FAFEYT} 23 44
F¥EE 1eddE +3 ATREE Susga
(Table 4. 3x),

Table 4. Associated Injuries

Associated Injury No. of Patients

Skull Fx 1
Humerus Fx 1
Patellar Fx. 1

5. s4% @M 7Y

#248 od¥, A4 ¥ +U E4dod Yo oe 4
Fdale] e ¥ FHEH ] +EE AW
. FAF 244G el S WL R 2%, 7
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3%, 1494 sHYatelo] Fgue Rxrt 39
ojgl=}(Table 5. Fx). 1MYo|Fol T4
€ {33 TAAEE 4o Adsel e BAEEH 39
2F J3Y @4 oe s¢& Uk (Table 6.Ca
se 2, 4, 10).
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Table 5. Interval between Injury and Opera-
tion

Interval No. of Patients

Within 1 Day 2
1~ 7 Days 4
7 ~ 30 Days 3

30 ~150 Days 3

Total 12

6. PRYY

2% %= BFolAH E4R 9 -oldl 248 AR
A 712 Posterior Midline Incision € %% Expo.
sure AIZ ¥ Hook¥ ¥ 3w Vertebra 9 Inferior
Articular Process & o}#] 3#HA Vertebra 8 La-
mina 4ekel At F, Distraction Outrigger 9l o
8 A ¥tz A Distraction Rods # @ Hookel 4
detAh. F9 X-4 90 48 A ¥ g Y
F 126 ZFcAH EAFH A cold 2708 H3Nd
Z* Lamina Y Decortication W Facet Joints®] o
¥& AAHYF Massive Iliac Bone Grafts & A1 4§ #
A=k °]% Bone Fragments 7} ¥4 AAZ& F
23 gAY, R348 AAYA S 4] HaAHow oy
5 24l (Table 6. Case 5 12) o4 A 43l ¢
A AYeden, o 2d+& FTAAEE ¢
2 AYs] L 399 g gA FHUFRYER A
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dl ¥4+ ¥4¢ Disection o] A= g}

Table 6. Classification of the Fractures and Correction of the Deformities

No. Age Levey Classification of the  Interval between K”h°;:;:"‘l°’ Displacement
Fractures Injury & Operation|Preop; amin, [ 08top Preop. Postop.
1 55 T12 Flexion-Rotation 7 Days 43° 14°
2 17 Ti1-T12 Compression Fx 150 Days §5°  65° 45°
3 43 Ti2 Compression Fx 1 Day 25° 11°
4 23 T12 Compression Fx 150 Days 23°  28° 13°
5 26 L1 Shear Fx-D/L 15 Days 39° 22° | 24% o
6 46 L1 Shear Fx-D/L 6 Days 27° 16° [ 15% o
7 39 L2 Compression Fx 2 Days . 22° 10°
8 54 L1 Shear Fx-D/L 1 Day 24° 5° | 16% o
9 30 L1 Shear Fx-D/L 13 Days 20 21° | 40% 20%
10 27 L1 Bursting Fx 90 Days 14°  20° 8 122% 0
11 41 L1 Flexion-Rotation 3 Days 25° 16°
12 33 T12 Compression Fx 20 Days 55° 28° 1 40% 0O
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7. JRWYS QXIS

Harrington Instrumentation o] &% WY
AA=E FYUFUYo] 6%v29°2 AT 16°9.2H,
AYs)o] 2 FA 9 FyatFo] 55°% 23°% 14°9% B
o) NEFT A2 st 3} 655 28°: 20°2
27} 2}, Harrington Instrumentation ¥ F&4
FRgEel A 455 139 8°2 A S| gicH(Table 6.
Case 2 4 10, Fig, 2).

TAF A2 XA 644 15%~40% A
o, AYFEE SddAde YQaYo] ey 1
deMe 20%9 Ao|st dolslsd et (Table 6.Case 9,
Fig. 3 4).

8. ANIIUN UYES

TEFNE AYAEAANY YUVIte 23Y~1159
7AzE JF 76.8Ycifod, YPFoE 144
Hook & A47t 4ol A A ¢4& A9 Ao Fig,
_5), Harrington Instrumentation &l 9% A ¥¢49
YHFoEE n2dd(24)), FYUIZTEHY HAd
< (Adventitious Bursitis ) (1)), &&(2 o )5o] 3
Ao A¥EF 245 3cH(Table 7. #2).

Table 7. Complications

9. HAEUHSY U XNBAY

ARG FAo 2t stAvtu| 7t 7 9 (58%), FA vk
7} 5%9(48% )04 1o, 2| £ 3}E Frankel 94
A A7 s EFd e BAY 25, YAcIE A7
4% 294, 2ela YA E MR 59 F 394
A oveld ey AAEE 2den, 299 BAe
4 2] %5 51 =} (Table 8. =),

Table 8. Recovery of Neurologic Function
(by Frankel)

Complications No. of Patients

Dislocation of the Hook

Bed Sore

Urinary Tract Infection

Adventitious Bursitis
Total

= N DN e

Neurologic Function at Follow-Up

Neurologic | A B C D E Total
Function A 4 2 6
at Injury B 1 1 2
C 2 1 3
D 1 1
E ]

Total 4 3 ¢ 3 2 12

A : Complete Loss D : Motor Useful
B : Sensory Sparing Only E : Intact
C : Motor Useless

10. HErE

129 8 =ell 4 ¢EF 58 gRagE AR A7e
6U~30Y7AR HF s¢F 18Ydte]l Body Ja-
cket Casty 22715 2847 Adiel4 Wheel-Cha
ir Ambulation ¥ Parallel - Bar Ambulation & 4
48k 4d &}

Fig.2. $TAAECHEo)el g8 Funbdo] 20°2 Frisigou +4d g 8°2 aAsU
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(1)
Fig.3. T4 47t ¢ A4 LAy =

Fig.5. Hook 8| AY =2 A4¢& AW,
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23ALL 3AY~6AYAANE AF Aol
AFFH e ztzte|ge] sl 4 HAdlMe
327 A, 2E27] HE8x 49T 3
ME 5~6449S Y& A=3td o~ (Table & &
Z), 8% Cast nYRAER 4799 224 E8%4
T3 Y3Ag4de dekd Aolst sl

Table 9. Duration of the External Supports

Duration No. of Patients Remarks
3 Months 5 Body Jacket
4 Months 4 Cast
5 Months 1
Braces

6 Months 2

Total 12
11. &A7|12

R3¢ IAY~N2ZAYANE FF 9.5741%
on, 2A70F% JE3U4FY EAUYYEE 3°~
16°7k2) 2 3 F 54 FXF<E4o] 31dd o (Fig, 6).
FTANEE AYY 5o} AYAAYL 76l uja
FAtel M, Harrington Rodse] ¢4 Fixation ¥ ¥
AYERUE A FTAAEE AYY BHeE ¥
AtES] FolHYd e & Aol gl Aoz dEhyg
%, #A707ke] 6MYol4dl BoldAHE FYEKY
A FEYERGE AU 29 ABAL +5Y A
L2 Jepyel, zela, 124]F 26(16.6% )04 3
9 23l Q] #M 71K (-Spontaneous Interbody
Fusion H 2.4t} (Fig. 7).

()

Fig. 7. €439 24 A9 A4 F¢E =2
oli glet.
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(&%)
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e A AU =& Fdo] Hivojes HAY4HL
2 Ut oAl AN HE Aol Al8sid o

1958'3 4] Harrington o] &% ¥34U3F %=
8] ] %o Harrington Instrumentation® A8 ol®}
Harrington Instrumentation$] #%!2.13)¢

(1) {3345 Eatolvs

(2) A1 F4 o8t 34 ¥4 % ¥4-¥T

(3) 4 3,429 HRY=|53

(4) Lumbar Spine Syndrome $] Salvage & %+
Helek, #2434 ¥4 9 ¥4-¥74  Harrington
Instrumentation ] 3 1457.8%4B e e W 2y3}
FA B2 FE& AYY + don, ¥39 Ay
5 Foll, MYV FE Aoy YR 7
A9 3, $EEE U 5 lon p2e folAA F
Y A FRE AN E Aol

FAAATE 9 FH-2TY A YHH151618,22,2)
of et AL

(1) Holdsworth$] ol =& FXA4%4 4 3
YA 4EA (Fig. 8)

TR
==
3

TYPe 1. FLEXION.

75P52

FLEXI0N-
Romno/v

TPE3. EXTENSION.

TIPE4 BURST-Gmpressiony, DPES SHEAR.

Fig. 8. Holdsworth Classification.
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9} o] M9 Posterior Cortex 7} €44k st
# & Compression Type o] v}ga dictz F244t4d.
Leatherman & % %-& Distraction Type§& 1% Co-
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Table 10. Comparison of the Distraction Type and Compression Type

Distraction Type

Compression Type

Type of Fx Bursting Fx and Comminuted Fx
, Fracture-Dislocation

Site Thoracic Spine

Biomechanics Intact Ant. Longitudinal Lig.

Hyperflexion Fx

Pure Dislocation

Lumbar Spine

Intact Post. Cortex of Vertebral Body

al Forced| 42 % URlelztzm 4 7sdre}.
L AHAEY AFAE 126] BF FAYY Hoold) 2
MY HEAel AH FYFHYE A FITEMEE U
< fxldl it FIYIFIRGEE AP F4U
H29 A4 ddon, = FTHAEE UL 82
T3t A oke $AFY vmpAe A, a9 FoW
Yol & Aot d&& A3l
M{2® Paul of Aegina~t ¥FTAANEE AYYL o
th 4y zalg A ¢ Yo FIHAEE ol
Alg st o), Stanger®®el il HFF TG
S oA FAFY Ao} Y B A §U4A
4€ o% ol 2RAIc Ray v Yo, HAER
Bone Fragmentzt 4A%oly 44§ v A& A
v, B AAGHFA PR dYsle A
e gteled RYAAX Y WP g YA FTAHA
44& A9sd. Harrington 3} Dickson& H3E
A Y EA-YTA g€ T2 e olfel A
A,

(1) 388 {2 EUYaE € XY A=zE A
T 4L 22 dEd.

(2) A fap@o] 20~30008) L #=bolz} (A
8] A¥£ 20~50A47 12%F 9%olgit,)

(3) ¢¢o] AdY A¥ 4% Stressol A WA 4
iAot 474

(4) B4} AATo| Felad e Adzd, 273U
F& Ao &4

(5) 0] FA AHY A% s43 FAd et
H N4y 4 slche A% FA8deh

2 AHAgS AL Tgoide] Ny EY ¢
gl A¥gs A ed Agads

V. o o}

19784 104 4= 1980 647 21Ut B
da st F43Y AVssidaddy J4F,
Harrington Instrumentation & Al 9% #2434
22F4 Y FU-UTHA 129& HA4LR L P

— 84 —

£ d4AsE gl

b, 12643 FTFEEA ] 541(42%) AtEH R
W77t 461(33.3%), FZYAo] 24 (16.7%) A}
WP o] 1o (8.3%)2 velys}

2. AAS4o2HE 4l vk FUY %
a7F 761(58%) SArielE Y Aot 56(42%)
2 el on, AASA o de v E 7t
A A AHE 26](28%)l A =lulgh AAYA HE&
Bgon, BArteE sbAl B2 5HF 39 (60%)0
A ok B ¥-€& B 27 (40%) & sk =g

3. Harrington Instrumentationo] &% A 34Y
S APAEE FUSHYo] HF 16°d o, FubA
e 665 s5ollelA st AU

4, 2AAZF HAapTe Ry Y F 5°9
FEE4o) Aglon], FTHAMEE B $AT U
) 4L gArTAe] Y FTIHEAAE & ol HiH

5. ¢%% %3 18Yutdl Wheel-Chair Ambula-
tion ! Parallel - Bar Ambulation-& <] %&lsox,
qJ 9717t (Acute Hospital Days)® H& 7792 =
HEE SIS s 3 oS

6. N RWFA vz5] #5773 CastTHYENY ¥
##%4 x(Spinal Fusion Rate)e 3ttt

7. 12613 26 (16.6% )14 {37t AdHE
2
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