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In the last fifteen years CT Scans and improved knowledge on spinal biomechanics have clearly shown that 
how poor results, closed reduction, and brace treatment may give in the treatment of the traumatic injuries of tho-
racolumbar spine. 

In this study we are presenting 12 thoracolumbar spinal fractures treating with C-D instrumentation and posterior 
fusion at first orthopedic and traumatology clinic of Ankara Social Security hospital, from December 1988 to 
December 1989. one of them was Til, three T12, three LI, two L2, and one L3 burst fractures, one of them was 
L3-4 dislocation, and the other one L3 compression fracture. 

CDl applies more stabilityl and rigidity to created thoracolumbar spinal fractures than the other system while 
immobilizing less segments. This study suggest that CDl should be employed for posterior stabilization of thorac-
olumbar spinal fractures with important advantages and provided better correction of thoracic and lumbar postural 
angles. 

CDl for stabilization of traumatic lesions of the spine follows 3 main principles, different from others; 
a. Short instrumentation 
b. The possibility of trans pediculer fixation by screw 
c. additional reduction device which is an asymelrical clinder and its special ancillary instrument to wrap it 

around the rod. 

In the recent year the concept of unstable vertebra 
has improved especially with the Denis's three spinal 
column concept. (1,2) In the last fifteen years, CT 
scans and improved knowledge on spinal biomechanics 
have clearly shown how poor results might be given 
in the treatment of traumatic injuries of the thoraco-
lumbar spine with closed reduction and bracing. (3) 

The goal of surgical treatment of spinal fractures 
are reduction and stabilization to permit early ambu-
lation. In addition, preservation of spinal deformity 
and mobil segments, protection of neural elements and 
restoration of normal lumbar lordosis have another im-
portance in lumbar fractures. Conventional methods of 
treatment such as Harrington, Luque and Harrington 
SSI techniques require fixation of more than 4 seg-
ment and are inadequate to restore normal lumbar con-
tour. (4) 

Various system and techniques have been evoked to 
improve fixation and stability. Problems associated 
with the commonly used Harrington system have been 
torsional instability poor resistance to bending and 
hook dislodgemcnt. (5,6,7) 

Though CDl is popularised in the treatment of sco-
liosis the technique is also available for the fractures 
of thoracolumbar spine. CDl is ideal for treatment of 
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thoracolumbar fractures because of the wide rods, feasi-
bility of hook placement, possibility of rectangular 
configuration, stiffnes to rotational forces and perfor-
mance of a very rigid internal fixation. (8) 

In this study, we report the short term results of 12 
thoracolumbar fracture treated by CDL 

PATIENTS   AND  METHODS 

In this study we arc presenting 12 thoracolumbar 
fractures treated by CDl and posterior fusion at Ankara 
Social Security Hospital, in the First Clinics of Or-
thopaedic and Traumatic Surgery from December of 
1988 to December of 1989. Two of the patients were 
female (16,7%), 10 of them were male (83,3%). Avar-
age age of the patients was 34,5 (Range 15-49). 

Preoperative  Evaluation   : 

After admitting to our clinic all the patinets had de-
tailed physical and neuorgical examination, routine la-
boratory tests, radiologic examinations and CT scan-
ning. 

All the patients except one (91,7%) were referred 
to a hospital in the same day. The remaning one was 
admitted to the hospital 7 days after the injury. 

6 of the patients (50%) had made their first admit-
tance to our hospital and among the remaining 6, one 
was referred to our hospital in 2 days, one in 4 days 
and one in 33 days after the operation. The remaining 



3 had their treatment in other hospitals but because 
they were not satisfied with their treatment, they were 
admitted to our hospital. Their time of admittances to 
our hospital were 3 months, 12 months and 29 
months later respectively. All of the 3 patients were 
admitted to our hospital with severe pain. From the 
anamnesis we learned that 4 had flexion and rotation 
type, 7 had axial compression type and I had flexion 
distraction type injuries. 

4 of the patients (33,3 %) had neurological deficits, 
prcoperatively. Two had total bilateral L-4,L-5,S-1, 
one had left L-4, L-5 total and S-l parsial aksonal de-
generation and one had total bilateral L-2, L-3 denerva-
tion lesion. We also had same Elcctromyographic re-
sults. Remaining 8 patients didn't have any neurologic 
deficits. (66,7%). 

In the radiological examinations we assessed the 
type and location of the fracture. Injuries were classi-
fied according to Dennis. Besides, sagital,index was 
also mcassurcd for all patients. (9) Sagital contour is 
pivotal in predicting progressive deformity, since the 
normal sagittal contour of the spine is essential to 
maximize resistance to loading. Significant scgmental 
distruplion of this sagittal contour will compromise 
spine resistance and demands reduction. The sagittal 
index is defined as the angle measured between the two 
intact end plates which encompass the fractured mobile 
segment. At the thoracolumbar junction, the sagittal 
index is normally measured 0 degree. (9) 

Because of this reason we measured the sagittal in-
dex of every fractured vertebra and also the sagittal in-
dex of thoracolumbar juction in order to presume that 
a progressive postural deformity would take place or 
not. We also calculated the compression ratio of every 
fractured vertebra from lateral X-rays. 

We performed CT scanning for every patient in or-
der to asses the medullary canal and details of the frac-
ture. 

Surgical Techniques and Postoperative Follop-up 

After being planned prcoperatively, one of the tech-
niques proposed by Dr.Cotrel was performed in all of 
the patient to supply correction and internal fixation. 

We performed 3 level instrumentation in 5 patients 
(41,7%); 4 level instrumentation in 6 patients (50%) 
and 7 level instrumentation in 1 patient (8,3%). We 
performed fixation by means of hooks in 11 patients 
and pedicular screws in patient. 

Except 2 all of the patients were operated under in-
duced hypotensive anaesthesia. Two patients who were 

operated under normotensivc anaesthesia had 5 units of 
intraopcrative blood transfusion while the other 10 had 
only 1 unit of intraoperative transfusion. 

Nincof the patients had posterior fusion with auto-
geneous bone grafts while the remaining 3 had posterior 
fusion with bank grafts. None of the patients had 
intraopcrative or early postoperative complications. 
All patiens were mobilized in bad on the first posto-
perative day. On the second postoperative day patients 
without neurologic deficit were encouraged to walk. 
The two patients with partial defict was allowed to 
walk with appropriate orthosis on the third postop 
day. The remaining two total paraplegia were sent to a 
rehabilitation center 15 days after the operation. 

Patients were called for a review on the 1st, 3rd, 
6th and 12th post operative months. They were as-
sessed clinically and radiolgically for the loss of cor-
rection. Their sagittal index and TLJA were measured 
and compared with the prcopcrativc ones. 

The criteria for a satisfactory result included: 
1) Neurological stabilization or improvement 
2) Restoration and maintanance of normal spinal 

contour 
3) Integrity of the stabilization device and 
4) Achievement of a solid fusion mass. 

RESULTS 

According to the Denis's classification we had 10 
(83.1%) burst fractures, 1(8.3%) L3-L4 dislocation 
with flexion distraction fracture and 1(8.3 %) moderate 
anterior compression fracture. Among the 10 burst 
fracture one was at Tl 1, three was at T12, three was at 
LI, two was at L2 and one was at L3 level. One com-
pression fracture was at L3 and one flexion distraction 
fracture was at L4 level. One of these patients had 
lamincctomia and one had fibula fracture. 

Average prcopcrative compression rate was 56.2 % 
(range 35-75%). Average prcopcrative TLJA was 19.9 
degrees (range 0-32 degress). Average prcoperative sa-
gittal index was 24.9 degrees (range 5-44). 

Postopcralively 11 of the patients had normal spi-
nal contour and correction. In the patient with fracture 
dislocation continuity of the vertebral column was 
provided partially with open reduction.     

Postoperativcly average correction obtained was 
9.4 degrees % (range 0-22 degrees). Rale of the corrcc-
tion was 52.4 % (range 0-66.7 %). 

Average postoperative correction of sagittal index 
was 11.2 (range 0-22). Rate was 58.1 % (range 0-81.3 
%). Patients without neurologic complication prcoper- 



atively didn't have any neurologic complication posto-
perativcly. One patient with partial dcncrvation re-
turned to normal postoperativcly. Of the other 3 pa-
tients neurologic findings did not improve. 

Nine of the patients (75 %) returned to their work 
within 60 days. The patient with unilateral neurologic 
involvement returned to an easier work in 90 days. 
Two patients with paraplegia returned to rehabilitation 
clinic and had the complication of dccubilus ulcers. 

In all of the patients, there was a solid fusion mass 
after at least six months had passed after the operation. 
There was no correction loss and no change in TLJ 
Angles in the controls except one. In the patient in 
whom there was loss of correction, the sagittal index 
had been found to reach 80 degrees in the 3rd months 
control. In this patient there was a burst fracture in the 
LI vertebra, during the operation the plan was not per-
formed properly. The hooks had been placed in frac-
tured vertebrae though it had been planed to place in 
the L2 vertebrae. We also planned to prolong instru-
mentation with the lep of connection tubes in this pa-
tient. For this reason we have begun to take a rontgen-
goram during the operation to find the place of the 
fractured vertebrae, recently. 

DISCUSSION     

The principles of management of unstable thoraco-
lumbar spinal fractures arc: adequate reduction in both 
the AP and sagittal planes, decompression of the spi-
nal canal either obtained by means of reduction or an-
terior routes maintenance of reduction by suitable in-
ternal fixation device and meticulous fusion. (8) 

Among the many surgical procedures proposed the 
best known is Harrington's technique (double rodding), 
formaly used in scoliosis surgery, although Harrington 
himself had already realized that it could be specifically 
employed also for stabilizing spinal fractures. However 
especially in some parliculcr kind of injuries, like 
burst and flexion-distraction fractures, even Harring-
ton's technique is not always able to garantee for defi-
nitely stable fixation without plaster body jacket's 
use.(3) 

A cast or polypropylene brace is required postoper-
ativcly for a period ranging from three to six months. 
(10) 

Because of the inadequacy in maintaining lomber 
lordosis Harrington technique isn't well suited to the 
fractures for this reason. It also is not resistant to rota-
tional or axial forces, therefore can not prevent spinal 
deformity in the long follow up period. (3,5,6,7,8,11) 

Even well done Harrington rods have a significant 
postoperative loosening and pscudoartrosis rate as high 
as 13 %. (12) 

In a paraplegic individual skin break-down with 
sores arc common under a brace or cast. In a paraplegic 
patient is also important to mobilize that patient rap-
idly so that they can begin a rehabilitative program. 
(10) 

In addition to this cast application for a long period 
makes social and economic problems for the patients. 
Also the complications of rod breakage or hook insuf-
ficincy is frequently encountered (13,14,15,16). 

Segmental spinal wiring (SSW) and it's many 
modifications were associated to Harrington rods for 
the sake of increasing in number the constraints be-
tween spine and rods. This resource dividing up the 
vectors, reduces their single load. Nevertheless the seg-
mental spinal wiring is not strong enough to with-
stand torsional phenomena, mainly responsible for fix-
ation failure. (3,17) 

However CD rods appear to be a better system for 
spine stabilization because of it's greater rigidity and 
more rapid patient mobilization without postoperative 
support and it is morcadaptablc than the Harrington 
system in maintaining the lordosis of lomber frac-
tures. Using more hooks attachment sites with this 
system along with the interlinking dual rods may re-
sult in improved long term healing with a lower pseu-
doartrosis and loosening rate. (17,18,19,20,21,22,23) 

In this study we performed CD technique to 12 pa-
tients with thoracolumbar fractures. In the postopera-
tive period no neurologic deficit occured in addition to 
this one patient with partial neurologic deficit healed 
completely. No complications occured except one par-
aplegic patient who had wound dehiscance and treated 
with seconder suluration. Loss of correction didn't oc-
cur in any patients. There were serious corrections in 
TLJA and sagittal index and loss of these corrections 
weren't seen in early period. According to these results 
we concluded thai CDI performed a rigid internal fixa-
tion and adequate correction of anatomic postur. 

We didn't use any cast or brace postoperatively. 
Thus, no complications about immobilization did oc-
cur. Patients without neurologic deficit returned to 
their work within 60 days. 

Two level vertebral fixation with screws seemed to 
be adequate in the early postoperative period and this 
was harmonious with the reports of Suk et al (1988) 
and Gircesan ct al (1989) (4.18). On the other hand 3 
or 4 level fixation with the use of hooks and rods 
seemed to be adequate in preventing loss of correction 



and pseudoarthrosis. 
We believe that CDI provides an alternative meth-

od in the treatment of spianl fractures. It achieves sat-
isfactory reduction and provides an excellent fixation. 
A satisfactory alignment has been maintained in this 
short follow up period. All patients were allowed to 
participate in early rehabilitations, particullary signifi-
cantly for paraplegic patients. 

REFERENCES 

1 .    Denis  F: The three column spine and its  significance in 
the classification of acute thorocolumbar spinal injuries. 
Spine;8;817-31,1983. 

2 .    Denis F: Spinal instability as defined by the three column 
spine concepts in acute spinal trauam. Clin Orthop 
1984;189;77-88,1984. 

3 .    Vigliani F, Fabris D: Surgical management of thoracolum- 
bar fracture: Prospects of CD instyrumentation. In: 4th 
proceeding of the internationl congress on Cotrcl-
Dubousset Instrumentation. Sauramps Medical, Montpclli-
er, pp:   116-8,  1987. 

4. Suk SI, Shin BJ, Lee CS et al: CD pedicle screws in the 
treatment of unstable lumbar fractures. In: 5th proceeding 
of the international congress on Cotrel-Duboussct Instru-
mentation. Sauramps Medical, Montpcllier, pp: 93-
102,1988. 

5 . Jacobs RR- Nordwall A, Nachcmson A: Reduction, stability 
and styrenght provided by internal fixation system for the 
thoracolumbar spinal injuries. Clin Orthop; 171; 300-8,  
1982. 

6. Jacobs  RR et al:  A locking hook spinal rod  system for 
stabilization of fracture-dislocations and correction of de 
formities of the dorsolumbar spine a biomcchanical evalu 
ation.  Clin  Orthop;   189;168-77,1984. 

7. Mcafce PC, Bohlman 1111: Complications following Har 
rington instrumentation for fractures of the thoracolumbar 
spine. JBJS;76A;672-86,  1985. 

8 . Fajgenbaum MC, Tylkowski CM: Treatment of unstable 
fractures of the thoracic and Lumbar spine with Colrel-
Duboussct Instrumentation. In: 4th proceeding of the in-
ternational congress on Cotrel-Duboussct Instrumentation. 
Sauramps Medical, Montpcllier, pp: 135-8, 1987.  

9. Weidcnbaum M, Farcy JP, Glassman SD: The sagittal in-
dex in management of thoracolumbar burst fractures. In: 
6th International congress on Cotrel-Dubuosset Instal 
congress on Colrcl-Dubousset Instrumentation. Sauramps 
Medical, Montpeiller, pp:6-7,  1989. 

10 . McBride G, Orlando FL: Cotrcl-Dubousset rods in spinal 
fractures. In:4lh proceeding of the international con-
gress on Cotrcl-Dubousset Instrumentation. Sauramps 
Medical, Montpcllier, pp:   139-41,1987. 

11 . Gurr KR, Mcafee PC, Shih CM: Biomcchanical analyses of 
posterior instrumentation system following decom-
prcssive laminectomy. An unsmtable calf spine model. 
In: 4th proceeding of the international congress on Cotrcl-
Dubousset Instrumentation. Sauramps Medical, 
Montpellier,  pp:   119-33,1987. 

12 . Dickson JH, Harrington PR, Erwin WD: Results of reduction 
and stabilization of the severely fractured thoracic and 
lumbar spine. JBJS; 60A; 799-805,1978. 

13 . Kaelirt AJ:C-D Instrumentation in surgical treatment of 
vertebral fractures. In: 5th proceeding of the interna-
tional congress on Cotrel-Dubousset Instrumentation. 
Sauramps Medical, Montpcllier, pp: 83-5,1988. 

14 . Akbarnia BA, Moskowitz A, Merenda JT et al: Surgical 
treatment of spine fractures using C-D instrumentation. 
In:5th Proceeding of tch international congress on Cotrcl-
Dubousset Instrumentation. Sauramps Medical, 
Montpellier,   pp:87-91,1988. 

15 . Farcy JP, Weidenbaum M: Pitfalls in fracture fixation 
with Cotrel-Dubousset Instrumentation. In: 5th Proceeding 
of the international congress on Cotrel-Duboussct 
Instrumentation. Sauramps Medical, Montpellier, pp: 
103-9,1988. 

16 . Pfeifer BA, Dernbach PD, Freidbcrg SR: Stabilization of 
fractured spine combined orthopaedic and neurosurgical 
approach. In: 5th Proceeding of the international con-
gress on Cotrcl-Dubousset Instrumentation. Sauramps 
Medical, Montpellier, pp:  111-22,1988. 

17 . Gcpstcin R, Latta L, Shufflcbarger HL: Cotrel-Dubousset 
Instrumentation for lumbar burst fracture.In: 3rd Proceed-
ing of the international congress on Cotrel-Duboussct 
Instrumentation. Sauramps Medical, Montpellier, pp: 
24-7,   1986. 

18 . Gireesan GT: Cotrrcl-Dubousset pedicular fixation in 
fractures of thoraric and lumbar spine. In:6lh Interna-
tional congress on Cotrel-Duboussct Instrumentation, 
Sauramps Medical, montpcllier, p:8,  1989. 

19 .    Lemaire JP, Laloux E: Thoraco-lumbar fractures, indica- 
tions and results with CD Instrumentation, In:6th Inter-
national congress on Colrcl-Dubousset Instrumentation. 
Sauramps Medical, Montpellier.p: 9, 1989. 

20 .    Argenson C, Lovct J, Campas PM et al: Oslcsynlhesis 
of thoracolumbar spine fractures with Cotrel-Dubousset 
Instrumentation.In:6lh International Congress on Cotrel-
Dubousset Instrumentation. Sauramps Medical, 
Montpcllier, p: 9,  1989. 

21 . Fabris D, Vigliani F: Different CD assemblies for tho-
racic, thoraco-lumbar and lumbar fractures. In:6th Inter-
national congress on Cotrcl-Dubousset Instrumentation. 
Sauramps Medical, Montpcllier, p:  10, 1989. 

22 .  Dcvilo DP, Tsahakis PJ: Cotrel-Duboussct Instrumenta 
tion  in  traumatic  spine  injuries.  In:  6th  International 
congress   on   Cotrel-Dubousset   Instrumentation.   Sau 
ramps Medical, Montpcllier, p:  11,1989. 

2 3 .  Denis F, Winter RB, Lonslein JIi:CD Superiority in the 
treatment  of fracture  dislocations  of the thoracic and 
lumbar spine.  In:6th International  conrgess  on  Cotrel- 
Dubousset Instrumentation. Sauramps Medical, Montpcl 
lier, p:  11,  1989. 


