IS THE COTREL-DUBOUSSET REALY UNIVERSAL IN THE SURGICAL

TREATMENT OF

O. Celiker *

IDIOPATHIC SCOLIOSIS?

/ reviewed the results of 21 cases of C-D instrumentation, and 48 cases of posterior approach by Harrington in-
strumentation and modifications of Harrington procedure. Posterior spinal fusion and instrumentation by C-D pro-
vides better correction and stabilization in thoracic and balanced double major curves. | no longer use the Harring-

ton procedure and its modification any more.

Harrington rod, which is one of the most impor-
tant step in the treatment of idiopathic scoliosis is
widely used all over the world for many years. With
this technique a rigid fixation cannot be expected and
the instrumented area should be protected with a cast
brace as long as 6-9 months. Complications like pseu-
doarthrosis, hook or rod failure, and loss of correction
are frequently encountured. Modifications of Harring-
ton technique couldn't lessen these complications. (1-
10)

With the Luque technique (SSW) much more rigid
internal fixation can be obtained. With this technique
cast brace immobilization is not needed but rotational
deformity, which is one of the most important defor-
mity of the scoliosis, can not be corrected effectively.
Also risk of neurological complication is very high.
(11-15)

Cotrcl-Duboussct technique which became populcr
in the recent years can provide three plane correction of
the deformity. Especially rotational deformity of the
thoracic idiopathic lordoscoliosis can be corrected very
effectivly. With the insertion of multiple hooks very
rigid internal fixation can be obtained and immobiliza-
tion with a cast brace is not needed. There are a lot of
papers reporting an universal success in the treatment
of idiopathic scoliosis. (16-20)

For that reason in this paper we tried to discuss if
the Cotrel-Duboussel Instrumentation (CDI) is univer-
sal or not. We compared the results of our Harrington
cases with the early results of our CD cases.

MATERIAL AND METHOD

In the 1st clinic of Orthopaedic and Traumatic Sur-
gery of Ankara Social Insurance Hospital, from 1984
to 1988, we performed 48 Harrington operation for idi-
opathic thoracic and thoracolumbal scoliosis. 32 of the
patients were female and 16 of them were male. Aver-
age age was 14,1 years (Range 10-17). 33 of the pa-
tients (68,8 %) had thoracic and 15 of them (31,2 %)
had thoracolumbal scoliosis. 5 of them (10,4 %) had
double major curve, 27 (56,3 %) had thoracic lordosco-
liosis and 10 (33,3 %) had rigid kyphoscoliosis. All
the patients with rigid kyphoscoliosis had halofcmoral
traction with an average of 15 days (Range 13-21
days). All of the patients had primer fusion with auto-
greft after the instrumentation. And all of the patients
had Risser's localizing cast postopcrativcly with an av-
erage of 9 months (Range 7-11 months). Average fol-
low up period was 54 months (Range 48-64 months).

Table-1: Results of The Patients Treated by Harrington
Onstrumentation (All of the values are averages)
Preoperative cobb angle .......... 60,3° (40°-99%) o
Correction degree.....ovvuvennnn... 16,8° (2°-32°)
Correction Tate i biiinioms 2 7.8 % (3,1 - 41,3 %)
Loss of correction ........vvvevenn.. 17° (5°-299)

Loss of correction rate............. 89,7 % (65-99 %)
Pscuodoarthrosis No.oovveeiannn,, 6

PScudoarthrosis rate.......eveeenn.. 12,5 %

Rod fatlure no; oo 4

Rod failure rate covevviveevnienenenn.. 8.3 95

Hook lailure no...vvvvvevvrivininnen 3

Hook failure rate..oooivviiniinnnnns 6.3 %
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I entered to a course about CD technique which
was held in France in 1988, and I performed this revo-
lutionary technique to a lordoscoliolic patient on Dc-



cember 1988. This was the first CD operation in Tur-
key. After Dr. Daniel Chopin's visit to our hospital
on June 1989 I continued with this technique.

22,8 %. From the remaining 18 patients, 12 (57,1 %)
lordoscoliotic, 4 (19,0 %) kyphoscoliotic and 2 (91,6
%) double major curved had their preoperative plan-
ning according to the special CD techniques.

Table-2 : Preoperative, postoperative averages, correction rates and presentages of the different kinds of curvatures

according to the cobb method.

PREOP | RANGE | POSTOP | RANGE |

_CORRECTION | CORRECTION _|

= ns _ ~ |7 " | DEGREE | RANGE | DEGREE | RANGE |
| LORDOSCOLIOSIS | 40,8 | 30-68 | 21,4 | 440 | 18 | 232 | 469 |6,6-90,9 |
KYPHOSCOLIOSIS 61,3 | 40-92 | 36,1 | 21-56 | 21,3 | 10443 | 39,9 |1ﬁ-67.l&
| voume TLCURVE | 51 [ 4092 | 37 | 2252 | 14 | 1018 | 475 | 4550 |

CURVES | TLCURVE | 45,5 35-56 | 27 26-28 18,5 | 9-28 37,9 | 25,7-50
tora. | 488 [ 2892 | 300 | 456 [ 224 [ 440 | 461 66933

From December 1988 to December 1989 21 CD
instrumentations were performed at the first orthopaedic
and traumatology clinic of Ankara Social Insurance
Hospital in order to correct idiopathic scoliosis. The
follow up period was 6-12 months. During this short
period we performed 48 CD instrumentations.

Table-3 : Distrubation of the patients according to
the preoperative thoracal and lumbar postural angles.

THORACAL

Degree - Number % Degree Number | %
Negative| 3 | 14,3 | Negative| 0 | 0,0
0-20 7 | 333|030 | 9 |429
20-30 2 9.6 | 30-60 9 | 42,9
3050 | 6 | 28.5| Over60| 3 | 14.2
| Overso | 3 | 1a3| S

9 patients were female (42,9 %) and 12 of them
were male (57,1 %). Patients were grouped as infantile
(0-2 years), juvenile (3-9 years) and adolescent (10-19
years) according to their ages at the time of diagnosis.
Patients ages at the time of admission to our hospital
were between 10-19 years (mean 14,2). Before admis-
sion to our hospital 4 of the patients (19,1 %) had
been treated with braces and the other (80,9 %) had had
no treatment for scoliosis.

19 of the patients had thoracic (90,5 %) and 2 of
the patients had thoracolumbal (9,5 %) scoliosis. 3 of
the patients had halofemoral traction before the opera-
tion (14,3 %). Averge duration of the halofemoral trac-
tion was 12 days, average end-weight for halo was
13,7 kg and average correction after the traction was
17,6 degrees and their average correction ratio was

Preoperative planning according for 3 patients that
had traction was same with the plan designed for rigid
kyphoscoliosis. All the patients were operated accord-
ing to the plans made before operation except one. All
of the patients had posterior fusion after the instru-
mentation. We didn't make any cast brace after the op-
eration.

Table-4 : Distrubation of the patients according to
postoperative correction of the thoracal and lumbar
postural angles.

lﬂO,Ui

| THORACAL | LUMBAR |
{YPHOSIS SIS -
Nanber] % | Nmber - % |
Became to normal| 20 | 95,7 20 95,7 |
I IJ'-I-U_DC.grm:.S_- 1 4.8 1 4,8
deviation ) =
[Tol | 21 [100,0| 21 1000

Both of the groups curve measurement was made
with Cobb's method. These groups were compared to
each other according to correction rates, effects on sa-
gittal posture angles and complications.

RESULTS

Patients treated with Harrigton technique had pre-
operative Cobb angles with an average of 60,3 degrees
(Range 40-99°). Thoracic kyhosis and lomber lordosis
angles were not recorded exactly, but qaulitatively. Av-
arage correction was 16,8 degrees (range 2-32°). Aver-
age correction rate was 27,8 % (Range 3,1 - 41,3 %).
There was no correction in the sagittal plane. There
was a minimal correction in the rib hump deformity



and radiologic rotation deformity. During the follow-
up period there was an average of 17 degrees of loss of
correction (Range 5-29°). This loss is 89,7 % of the
correction obtained during the surgery (Range 65-99
%). 6 of the patients had pscudoarthrosis (12,5 %), 3
of them had hook loosening (6,3 %) and 4 of them had
rod failure (8,3). We didn't see any neurologic compli-
cations.

In the group treated by CDI prcopcrative avaragc
Cobb angle was 48,8 degrees (Range 28-92°). Mean
Cobb angle values are shown in Table 2 acording to
the types of curvature. Thoracic kyphosis angles were
between -6 to 72 (mean 26,9). In their bending rocnt-
genograms average correction was 42,5 % (Range 19,5
- 89,5 %). For all the patients in the postoperative
period, analysis of X-rays showed that mean correction
in the Cobb angle was 22,4 degrees (46,1 %) ranged
from 4 degrees to 40 degrees (6,6 % - 93,3 %). In
Table 2 the correction rates of flexible lordoscoliosis,
rigid kyphoscoliosis and double major scoliosis are
shown. Postopcrativcly, thoracic kyphosis angles were
within the normal limits in 20 patients (95,7 %) and
for 2 (4,8 %) patients it was deviated from the normal
0-10 degrees. Also lombcr lordosis angles were within
the normal limits in 20 patients (96,7 %) and for 1
(4,8 %) patient it was 0-10 degrees deviated from the
normal. (Table 3-4)

We neither saw a pcriopcralive or postoperative
early complications nor neurologic complications in
our scries. All of the patients were encouraged to walk
on the third postoperative day except one (95,3 %). 5
patients (23,8 %) were sent home between 10lh-151h
postoperative days. On 2 had a morbidity lasting more
than 15 days (9.5 %). 2 patients returned to their
schools before 30 days (9.5 %), 10 patients returned to
their schools between 30-45 days (47,6 %) and 6 pa-
tients returned to their schools between 45-60 days.
The remaining 3 returned to their school more than 60
days after the operation. None of the patients had sub-
jective complaints during the controls, all of them
were satisfied with the operation. In the postoperative
period average height of the rib hump was 1,2 cm
(Range 0-3 cm). All of the rib hump deformities were
corrected as much as 2,3 cm (94,1 %) ranging between
1to4 m (25 % - 100%).

On the control period only in one patient we saw
loss of correction, it was 2 (5,3 %) degrees in third
month, 8 degrees (15,8 %) in six month and 16 de-
grees (42,1 %) in twelfth month. This patient was the
patient in whom we couldn't perform the prcoperativc
planning because of the severe osteoporosis on the

convex side of the vertebral column. We could put
only one rod to the concave side of the curvature. In
the late postoperative period we saw wound dchiscance
on the inscision scar in 3 patients and after some de-
britment we rcsutured the wound. We didn't see any
other complications like pscudoarthrosis, hook or rod
failure.

When these two groups arc compared statistically
correction rates of patients treated with CD methods is
much more better than that of Harrington method. In
addition to that with CD technique there was a good
correction in the sagittal plane. There were no compli-
cations like hook or rod failure with CD technique.
Though we applied a plaster of Risscr cast postopcra-
tivcly to the patients treated by Harrington method
there was loss of correction rate up to 89,7 %.

DISCUSSION

The classical Harrington technique (1) is an impor-
tant cornerstone of the surgical management. With
this technique correction of the lateral curvature is
achieved. But a lot of papers about Harrington tech-
nique, reported the risk, of pscudoarthrosis about 10 %
and also the complications like rod and hook failure.
In addition to this, postoperative casting remained as a
necessity for 6 to 9 months. (1-10) Stability of inter-
nal fixation improves with the use of cross wires or
cross bars between distraction and compression rods.
(10,13,21)

In the literature one can also find papers reporting
that with the Luquc technique and modifications of
Harrington technique a good correction and stabile in-
ternal fixation is gained. (11-15) However, Lcatherman
ct al (14), Winter and Anderson (15) and others have
observed a significant loss of correction without the
use of postoperative external immobilization in their
scries of Luquc instrumentation. In addition to that
with Luquc technique his risk of neurologic impair-
ments is also reported. (11-15)

Colrcl-Duboussct technique, with the use of multi-
ple hooks and DTT system, gives the chance of rigid
internal fixation and also the correction of rotational
deformity that cannot be corrected by means of other
techniques. Morbidity is low and there is no need for
the postoperative casting. Patient can return to his job
or school in a short period of time. Lateral curvatures
arc corrected in high rates. Because of the correction in
three planes, thoracic deformities are corrected, there-
fore the scapular hump and rib hump deformities can
be over come as well. Complications like pseudoar-



throsis, neurologic dcficite, hook and rod failure arc
not reported yet. On the long follow up loss of correc-
tion is minimal. And CD technique has a risk of neu-
rological compromise but it is less than the risk with
Luquc technique. (16-25)

in this study after 54 months follow-up 48 pa-
tients. We concluded that, Harrington technique cannot
provide a significant correction of the curve. (27,8 %)
In addition to this, it has the risk of pscudoarthrosis
(12,5 %), hook loosening (6,3 %), rod failure (8,3 %)
and loss of correction (17°, 89,7 %). Tcchiquc also ne-
cessitates postoperative cast immobilization. We also
concluded that this technique docs not effect the rota-
tional deformity, rib hump deformity and lateral postu-
ral angles.

In the group treated with CDI there was a marked
reduction (48,8 %) in the antcropostcrior plane of the
curve. Sagittal postural angles were within the normal
limits in 95,7 % of patients. Correction rate of the ro-
tational deformity was 33,7 %. We had loss of correc-
tion except one patient (95, 2 %). We had no compli-
cations like rod or hook failure or pscudoarthrosis.

According to these results we draw the following
conclussions :

- CDI performs a very rigid internal fixation when
compared with Harrington technique

- Harrington technique provides a one plane correc
tion but CDI provides a three plane correction.

- CDI has less postoperative complication.

- CDI drups the necessity of postoperative cast
bracing and provides big adventages.

- Although CDI is much more expensive, as it
doesn't need to rcopcralc for the previously mentioned
complications, and, as it reduces the time of hospitali-
zalion and begining to his job with it's perfect correc
tion, we think it is economic. According to these re
sults we suggest that CDI is universal.

REFERENCES

1 . Harrington PR. Treatment of scoliosis: Correction and in-
ternal "fixation bv spine instrumcniaiion. JHIS (Am); 44:
591-610, 1962. A _

2. Harrington PR. Surgical instruincntation for management
of scoliosis. Spine; 7:256-9, 1960.

3. Harrington PR. Technical details in relation to the succcs-
fitl use of instrumentation in scoliosis. Orlhop Clin North
Am; 3: 49-67 2 .

4. Harrington PR. The histors' and devclapment of Harring
ton instrumentation. Clin Orlhop; 93; 110-2, 1973.

5.

(=)

10.

11.

12
13

19.

20.

21.

22

23

24.

25

26 .

. Bergoin M, Bollini G, Ilornun

8 . Birch JG, I—ierrmg. JA,

Lealherman KD, Dickson RA. The Management of S§)inal
Deformities. Wright, London, pp: 72-7, 439-44, 1988.
11 et al. Is the Cotrel -
Duboussel really universal in the surgical treatment of idi-
opathic scoliosis? In: 4lh proceeding of the international
congress on Cotrcl-Dubousset Instrumentation. Sauramps
Medical, Montpcllicr, pp: 167-70, ) o
Silverrnan BJ, Grecnncrg PE. Idiopathic scoliosis poste-
rior, spine fusion with Harrington Rod and Sublaminar
wiring. Orthop Clin North Am; 19 (2): 269-79, 1988.
Drummond DS : Harrington fnstrumente_lthn with spi-
nous process wiring for idiopathic scoliosis. Clin Or-
thop North Am; 19(% 1 281-9, 1988. o
Hrwin WD, chkspn H. Cotrel-Duboussct spina] instru
mentation and fusion. In: 4ih proceeding of the interna
tional congress on Cotrcl-Duboussct Instrumentation.
Sauramps .Medical, Monlpclherﬁap: 18-20, 1987 .
Armstrong GWD, Connock SHG: A transverse loading
system applied to a modified Harrington Instrumenta
tion. Clin Orthop; 108: 70-5, 1975. o )
Dove J. Scgmenlal spinal instrumentation. British scoli-
(fgsgg society morbidity report. JBIS (Br); 68: 680,

. Luque ER. The anatomic basis and development of seg-
mental spinal instrumentation. Spine; 7: 256-9, 1982.
. Luguc ER, Cordosa A. Scgmcnlal correction of scoliosis
with rigid internal fixation. Annual Meeting, Scoliosis
g(g;gacrn Society, Ottowa, Ontario, Canada,gSeptember,

Lealherman KD Johnson j, Hold R et al. Aclinical as
sessment of 357 cases of scgmental spinal instrumenta-
tion. . Luci]uc (Ed.): Scgmental
instrumentation. Thorough- fare, NJ,
Slack, 1984.

. Winter RB, Anderson MB. Spinal arthrodesis for spinal
deformity usm§ posterior instrumentation and sublami-
nar w1r1r8;: 100 consecutive personal cases, intern Or-
tholt() (SIGOT); 9: 23k9-45, 1985.

. Akbarnia BA. Experience with Cotrcl-Dubousset Instru-
mentation. In: 3rd Proceeding of the international con-
gress on Colrel-Dubousset Instrumentation. Sauramps
Medical, Monlgclher, p: 106,1986. ) .

. llopf C, Mallhiab 1111, Heine J. Experience with surgical
treatment_of scoliosis by means of the CD instrumenta-
tion. In: 3rd proceeding of the international congress on
Cotrcl-Dubousset Instrumentation. Sauramps edical,
Monlpcllier, pp:107-11, 1986.

y Roach_ JW el al. Cotrcl-Dubousset

Instrumentation in idiopalhic scoliosis: A preliminary

report. In:3rd proceeding of the international congress

on Cotrcl-Dubousset inslrumentatios. Sauramps Medical,

Montpcllicr, pp:112-6, 1986. ) )

Bilan F, Morel G, Morin C. A two years experience wilh

CD instrumentation in a pediatric population. In:3rd

Proceeding of the international congress on Colrel-

Duboussel Instrumentation. Sauramps Medical, Montpcl-

licr, pp:117-21,1986. .

Shuffleberger IIL, Ocpstcin LR, Clark C. Recovery of

pulmonary function alter Colrcl-Duboussct Instrumenta-

tion. In:3rd Proceeding of the international congress on

Colrcl-Duboussct Instrumentation. Sauramps Medical,

Monlpcllier, pp:144-7, 1986. o

Cotrel Y, Dubousset J. New segmental posterior instru-

mentation of The spine. Orlhop Trans; 9:118,1985.

. Lambert E, Tuo N, Sleib JP ct al. 50 cases of idiopathic
dorsal scoliosis treated b?r CD instrumentation. A study
of respiratory function bclore and one year after surgery.
In: 6th International congress on Colrel-Dubousset In-
strumentation. Sauramps Medical, Montpcllicr, p:3,

1989.

. Bridwecll Kit, Capclli A, Franken C et al. Sagittal plane
analysis in idiopalhic scoliosis patients Ireaied wilh Co-
trcl-Duboussct Instrumentation. In:6th International con-
ﬁess. on_ Colrcl-Duboussct Instrumentation. Sauramps

edical, Montpcllicr, p: 14 . )
Slcib JP, Lang G, Lcculec !+ Expericment of 150 scolio-
sis operated on for 4 years with CD xnetarial. In:6lh In-
ternational Congress on Colrel-Dubousset Instrumenta-

tion. Sauramps Medical, Monlpcllier, pp:3) - 2, 1989.
. Vanden Berghe A, Vercautercn M, Uyttendacle D et al.
D Instrumentation in the operative correction of scoli-
osis. In:6lh International Congress on Colrcl-Duboussct

Instrumentation. Sauramps Medical, Monlpcllier, pp:3)-

Royc DP, Farcy JPC, Schwab F. Cotrcl-Dubousset Instru-

mentation and idiopalhic scoliosis. In:6th intcnialional
Congress on Colrel-Dubousset Instrumentation. Sau-
ramps Medical, Monlpellicr, pp:32-3, 1989



