COTREL-DUBOUSSET INSTRUMENTATION IN SURGICAL MANAGEMENT OF
THORACOLUMBAR AND LUMBAR BURST FRACTURES
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Twelwe patients who had burst fractures in thoracolumbar junction and lumbar region, had been managed
with Cotrel-Dubousset instrumentation between August 92-December 93, at the department of Orthopaedics and
Traumatology, in Haydarpaga State Hospital, [stanbul.

Six of our patients were female and the average age was 29.2. According to the level of the lesion, one of the
patients had burst fracture at T 12, eight of the patients at L1, one of the patients at L2, one of the patients at L3,
and one of the patients both at L3 and L4.

Our average follow up time was 10.5 months. Though, preoperative average local fracture angle was 20°, it
became 8.7° postoperatively. Average local kyphosis angle was 15.6° preoperativetively and 4° postoperatively.
Average preoperative compression of anterior vertebral body percentage was 41.6% and in the last follow up it
was 16.9%. On CAT scan, preoperative average vertebral canal obstruction was 51.9% and postoperatively it
was 31.3%.

Four patients who had incomplete neurologic deficits had improvement, and fell in to one grade higher catego-
ry according to Frankel and et al.’s classification system.

As complication, one patient had peroperative laminar fracture and the other one whom short segment was
performed had upper pedicular screews broken postoperatively 8 and 12th months.
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Fractures.

Overall, burst fractures account for approximately
%15 of all thoracolumbar spinal injuries (8). Disa-
greement exist as to the optimal treatment for burst
fractures both with and without neurologic deficit. All
autors surgically treat burst fractures with neurologic
deficit (5, 14, 19, 20). But some authors treated con-
servatively the burst fractures with potential neurolog-
ic deficit (21, 28). Although, Denis (8) and other some
authors treat them surgically (9, 15, 22, 25).

Since the use of the rods and the hooks by Har-
rington in 1958 (11), Roy-Camille pedicle screw
plates (27), Luque rods (23), Edwards' rods and
sleeves (15), Jacobs' locking hook spinal rods (18),
sublaminar wiring of Harrington rods (9, 22, 28),
Dick's fixatuer interne (10), and Alici spinal instru-
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ments (2) have been used from posterior for reduction
and stabilization of the spinal fractures, and decom-
pression of the spinal canal and early mobilization.
Beside these methods, Dunn (14), Kaneda (19) and
Kostuik (20) have been developed anterior decom-
pression and instrumentation methods.

In recent times, Cotrel-Dubousset instrumentation
method has been popularized (1, 4, 6, 7, 12, 13, 26,
30). In this study, we analyzed our results of C-D
method in the treatment of thoracolumbar junction
and lumbar region burst fractures.

MATERIALS AND METHODS

Twelve patients who had burst fractures in thorac-
olumbar junction and lumbar region, had been treated
with Cotrel-Dubousset instrumentation method be-
tween August 92-December 93, at the department of
Orthopaedics and Traumatology, in Haydarpaga State
Hospital, Istanbul.

The study included 6 male and 6 female patients.
The age of the subjects ranged from 18 to 42 years
(average, 29.2 years).

9 of these injuries were secondary to falling from
height, and 3 due to motor vehicle accidents.
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A. preop, plain LAT radiograph B.

C. postop 1 year,
plain LAT radiograph

Figure 1. Patient 1 is a 27-year-old woman with a burst fracture
at L2, with short-segment pedicle instrumentation.

We classified burst fractures according to three-
column concept of Denis (8).

According to the level of the lesion; one of the pa-
tients had burst fracture at T2, eight of the patients at
L1, one of the patients at Ly, one of the patients at L3,
and one of the patients both at L3 and Ls.

Additionally; three patients had calcaneus frac-
tures, two patients had radius and ulna fractures, and
one patient had tibia and fibula fractures.

D. postop 1 year,
plain AP radiograph

Average time between trauma
and operation was 13.8 day (2-20
days).

We operated two patients with
L7 and L3 burst fractures with (Fig-
ure 1) short - segment pedicle - in-
strumentation. In one patient who
has both L3 and L4 burst fractures,
we used two vertebra up and one
vertebra down from the lesion lev-
els which the lower screws were
supported laminar hook at Ls level
(Figure 2). In other patients, we
made long segment ostesynthesis
with pedicle screws and suitable
hooks.

Fusion was made by osseos
greft taken from spinous processes
in four patients, and from iliac
crest in eight patients. During the
operation, approximately average
4.5 U (3-6 ii) blood were trans-
fused.

All patients were managed
with immobilization in a thoraco-
lumbosacral brace for average 2.5
months (2-4 months) postopera-
tively.

RESULTS

Our average follow-up time
was 10.5 months (5-21 months).
The preoperative average local
fracture angle was 20° (8°-29"),
tho postoperative local fracture an-
gle was 8.7° (0°-22°), and in the
last follow-up the average local
fracture angle was 8.9° (0°-25°).

The preoperative average local
kyphosis angle was 15.6° (7°-25°),
postoperative average angle was 4°
(0°-12°), and in the last follow-up average angle was
6.7° (0°-18°).

The preoperative average anterior vertebral body
compression percentage was %41.6 (%5.5-%60.7),
postoperatively it was %15.5 (%0-%40), and in the
last follow up it was %16.9 (%0-%42).

On CAT scan, vertebral canal obstruction percent-
age was preoperatively average %51.9 (%22.3-%100),
postoperatively it was %31.3 (%12.5-%50).
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C. postop 5 th months, D. postop 5 th months,
plain LAT radiograph plain AP radiograph

Neurologic status of the patients was classified ac-
cording to Frankel. et al.'s grade acoring system (17).
One patient who was categorized as grade. B was later
categorized as grade D, one patient who was categor-
ized as grade C was later categorized as grade E, two
patients who were categorized as grade D were later
categorized as grade E, and eight patients who were
categorized as group E were later categorized as group
E again.

As complication, one patient had peroperatuar
laminar fracture, and the other one whom short-

segment pedicle instrumentation
was performed had upper pedicu-
lar screws were broken at 8 th and
12 th months, after the operation.

DISCUSSION

There are different ideas about
the treatment of burst fractures ac-
cording to the neurologic status of
the patients and stability of the
fractures. Burst fractures with neu-
rologic deficits or with anterior
cord compression are treated sur-
gically by most of the authors (5,
14, 16, 19, 20, 25). However, there
is disagreement about the treat-
ment of burst fractures with poten-
tial neurologic deficits. Denis stat-
us that in his 59 cases, 31 patients
(%52.6) have neurologic intaxt at
the first examination. 29 patients
were treated conservatively and 6
(%20.6) of 29 patients developed
neurologic deficits later in the fol-
low up (8). Some of the authors
treat burst fractures without neuro-
logic deficits conservatively (21,
28, 29). Denis and some of the au-
thors believe that they must be
treated surgically (8, 9, 15, 22, 25).
Because, in axial loading middle
column is broken. External fixa-
tion of vertebral column which
made in extension can prevent
flexion, extension and rotational
forces but has no effect on axial
loading. So, anterior and middle
columns are fractured and osseos
fragments obstructs the medullarty
canal. If axial loading continues, risk of neurologic
deficits increases (8).

Some authors like Dunn (14), Kaneda (19), and
Kostuik (20) use anterior instrumentation systems in
the presence of neurologic deficits that result from the
fragments anteriorly compressing the cord. However,
some authors believe that decompression is necessary
in patients with neurologic deficits but they also think
anterior surgical intervention have risks and are com-
plicated (16, 25). Thus, some authors advised decom-
pression by posterolateral approach (16, 25). We per-
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E. preop CAT scan

F. postop CAT scan

Figure 2. Patient 2 is a 18-year-old man with burst fractures at L3 and L4,
with the lower pedicle screws were supported with special laminar hooks.
Posterolateral decompression was performed to this patient.

formed posterolateral decompression with CD instru-
mentation in two of our cases (Figure 2).

Till the beginning of 1980, Harrington rods had
been used widely in the treatment of injuries of the
vertebral column. But there are some complication in
this system; inadequate correction peroperatively, loss
of correction postoperatively, inadequate decompres-
sion of medullar canal, inadequate rotational stabiliza-
tion (14, 15, 18, 20, 22, 24). Cotrel and Dubousset de-
veloped a new instrumentation method in the
treatment of scoliosis at the beginning of 1980's (6).
Later, it was also used in the unstable thoracic and
lumbar vertebral fractures and has been popularized
(1.4;.6,,7,12,:13,:26,:30):

McBride reported excellent results after the use of
C-D instrumentation for thoracolumbar fractures, but
the constructs in his study spanned at least three nor-
mal vertebrae cephaled and two cauded to the fracture
site, according to traditional principles established for
the use of Harrington rods (26). Devito and Tsahakis,
Gillet and et al. reported that short C-D instrumenta-
tion produced favorable results (26). But, McKinley et
al. and McLain et al. reported that breakage of the
screws and loss of correction in the short-segment in-
strumentation (26). We also used short-segment pedi-
cle instrumentation in two of our cases with L2 and
L3 burst fractures. We managed both of them in a tho-
racolumbosacral brace for 4 months postoperatively.
One of them, upper pedicular screws were broken at 8
th and 12 th months after the operation. We used long
segment instrumentation in the other cases.

Fractures of the low lumbar spine (L3-Ls) consti-
tute less than %4 of all spine fractures (3). Long in-
strumentation and fusion in patients with low lumbar
burst fractures should be avoided. Back pain is proba-
bly associated with long fusion masses in the lumbar
spine with loss of lordosis (3). We think that if surgi-
cal stabilization is necessary in this region fracture,
short-segment pedicle screws instrumentation must be
supported special laminar hooks.
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