INTERNAL FIXATION

OF UNSTABLE THORACOLUMBAR FRACTURES WITH

St. GEORGE SPINAL PLATES
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Spinal plating with pedicle screw plates is one of the most stable methods of fixation of spinal column frac-
tures. During the period between May 1988 and Feb 1990, twelve patients with thoracic, thoracolumbar and lumbar
injuries have been treated with St.George spinal plates. The preoperative and postoperative neurologic findings of
these patients have been documented in terms of their functional capacity. In addition to routine preoperative and
postoperative plain x-rays, myelographies and CT scannings, we performed sagittal CT scannings postoperalively.

We suggest that although spinal plating with pedicle screw plates is a very effective method of spinal stabiliza-
tion, prebend (and axially rotated) plates are anatomically more filling than St.George plates.
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spinal plating.

Optimal treatment of the fractures of the thoracic
and lumbar spine still remains controversial. Several
methods of surgica stabilizition, although with uncer-
tain assistance on neurologic recovery, provide belter
anatomic reduction, result in more stability and de-
crease the rate of long term disability. (1,2) The inter-
nal fixation system selected must provide distraction
for anterior injuries, compression for posterior inju-
ries, resist bending in unstable injuries and restore nor-
mal anatomical spinal configuration. Prompt and com-
plete reduction of the deformity with restoration of the
spinal canal integrity and rigid fixation can be expected
to assist neurologic recovery.

The spine surgeon, dealing with thoracic, thoraco-
lumbar and lumbar spine fractures is faced with severa
methods of internal fixation. Prior to 1960's surgical
stabilization of the spine was technically limited. The
development of Harrington distraction and compres-
sion rods has opened a new horizon in the spinal sur-
gery, satisfactorily reducing the angular deformity and
restoring vertebral body hcight.(2) More securely
grasping rod and locking hool system provide more
stability .(3) Use of Harrington rod with supplemental
wire fixation significantly increases stability and
strength.4 Several recently developed pedicle screw
systems, in which the flexion bending moment is
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transferred to cither a plate or rod by the pedicle
screws, offer the advantage of internal fixation to a
shorter portion of the spine than with hook systems
and provide better stabilization. The plate screw sys-
tem of Roy-Camille involves two vertebra above and
two vertebra below. However, the screws are fixed in
position along the plate and the angle between the
screws and the rod is relatively constrained (5). Wolter
states that good seating of the screw heads is accom-
plished by providing the plates with slotted screw
holes having wave-like indentations (20).

In this article, we review our institution's experi-
ence with the plate-screw system of St.George in
twelve patients with thoracic, thoracolumbar and lum-
bar fractures.

MATERIALS AND METHODS

During the period between May 1988 and Feb
1990, twelve patients with thoracal, thoracolumbar
and lumbar fractures treated with St.George plates were
included in this article. There were nine male and three
female patients. Their mean age was twenty nine years
(range, eight to thirty-eight years). The mean follow-
up was fifteen months (range, five to twenty four
months).

Ten patients were injured in an automobile accident
and two were in afal. Five patients had injuries asso-
ciated with the spinal lesion. These injuries were one
hemopneumothorax, two pelvic fractures, one dia-
phragm rupture requiring laparatomy, one diaphyseal
humerus fracture with radial nerve lesion which re-
solved completely by the postoperative six month,
one diaphyseal tibia fracture and an ipsilateral talus
fracture, and few other assorted injuries.



In one patient a laminotomy and in three patients
lamincctomics were performed by the ncurosurgeons
in conjunction with spinal plating.

Eight of the patients were admitted directly to our
hospital following injuries and four following their
first medical aid at another health centre. Meantime
from injury to spinal instrumentation were eleven days
(range zero to thirty-two days). All of the operation
were performed by the orthopaedic surgeons at our in-
stitution. Second lumbar vertebra was the most fre-
quently injured followed by L3 and T8. (Fig 1)

We classified cases treated with St. George spinal
plates according to Denis. There were six unstable
burst fractures, one flexion distraction injury and five
trangational injuries.
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Fig 1 Fracture Levels in the study group of twelve pa-
Lients.

Operative Technique

Under genera anesthesia, the patients arc log-rolled
onto the operating table. The chest and pelvis are sup-
ported by the rolls. The incision over the spinous pro-
cesses is made so that the vertebrae bordering two in-
terspaces above and two below the fractured interspace
can be exposed. This exposition is made with great
care at the injured level. Then the pedicle markers de-
scribed elsewhere (7) arc looked for. At the crossing of
the vertical line in the prolongation of the facet joint
and the horizontal line passes through the middle of
the insertion of the transverse process, the drilling is
done perpendicular to the tangentia plane of the verte-

bra, straight forward with a 3.2 mm drill. This drilling
is done under fluoroscopic monitoring. Then the plates
are positioned with the pins through the slotted screw
holes to ensure good seating and the pins are replaced
by the screws. No facet screws were used. We general-
ly fused the entire area in this group of patients.
Closed reductions were performed in this group of pa-
tients and we did not use Harringtyon distraction rods
to ensure reduction contrary to Wolters original de-
scription (6).

The patient is cared for posloperatively on a regular
hospital bed and is allowed to log-rolled every two
hours. Wearing a plastic body cast the patient can be-
gin walking and if paralysed, can begin sitting for pro-
gressively increasing periods with the assistance of the
physiotherapists.

The measurement technique developed by Dickson
and Harrington (2) was used to quantitc the deformity
of the spine. The mean preopcrative angle of deformi-
ty, which is determined by drawing a line along the
posterior surfaces of the vertebral bodies above and be-
low the fracture and measuring the angle of the inter-
sected lines was 22° and the mean displacement per-
centage, which is the ratio of the distance that the
displaced vertebra has moved forward relative to the
posterior surface of the fractured vertebra, to the width
of the normal vertebra immediately below the fractured
one was 21% . Postopcrativcly corresponding mean
measurements were 0° and 0%. At follow-up the
measurements did not change.

The classification of neural function developed by
Frankel and associates was used to grade recovery of
spinal cord function.

Grade A- Complete loss: Complete loss at both
motor and sensory function below the segmentel level
of the cord lesion.

Grade B- Sensory only: Some sensation present be-
low the segmentcl level of the lesion, but motor paral-
ysis complete.

Grade C- Motor Useless: Some motor power
present below the lesion, but not sufficient to be of
practical use.

Grade D- Motor Useful: motor power below the
level of the lesion.

Grade E- Intact: No neural deficits or symptoms.

RESULTS
Each patient was assigned a preopcrative and posto-

perative grade based on the neurological examination
at the time of the initial hospital admission and again



at the time of follow-up. Neural functions of the three
patients with complete neural function loss (Grade A)
and two patients with intact cord function (Grade E) re-
mained unchanged following the surgical intervention.
Of the three patients with complete cord or cauda equi-
na lesions (Grades B,C and D), two improved from D
to E, and one from B to C. Of the remaining four pa
tients with complete neural function loss, three im-
proved from A to B, and one (2.0) made a dramatic im-
provement from A to D, who had L2 burst fracture and
complete cauda equina lesion following an automobile
accident, regained useful motor power below the level
of the lesion and became continant after the operation.

(Fig2)

Fig 2- Ncural function of the paticnts after injury
and at followup (mcan fourtcen months) using Frankel
grading system.

The mean interval from the day of injury to the day
of admission was two and a half day (range zero to
nine days). The mean hospital stay was fifty two days
(range twenty three hundred seventy two days). Sagit-
tal CT scannings of the patient, who were thought to
be able to withstand the bizarre position of this mode
of CT scanning, were performed to avoid the artifacts
of the metal implants. The artifacts of the pedicle
screws were negligible and it was possible to track the
course of the pedicle screws in the pedicle and in the
body of the vertebrae. One of the screws was observed
in the thoracic aorta with no clinical evidence and one
in the intervertebral disc space with no observable
sign.

Complications

There were only one patient with complication
possibly related to incorrect placement of one of the
screws into the pedicle. Following the operation, the
patient described decreased cutaneous sensation of the

distribution of left L2 root and on X Rays, the corre-
sponding pedicle screw was observed directed inferior-
ly and medially, possibly compressing the L2 root.

We did not observe any complication related to the
implant failure. No sign of mechanical loosening and
loss of the reduction demonstrated during the mean fol-
low-up period of fourteen months.

Since only four St.George spinal plates removed
from two patients as yet, it is early to evaluate the
spinal mobility following the operations. However, in
these two patients prcoperative flexibility of the spine
was regained. Some plates were bent and rotated in
situ, especially at the thoracolumbar junction.

No case of infection, pulmonary embolism, me-
ningitis or death was observed.

DISCUSSION

Pedicle screw fixation of the spine is enjoying in-
creasing world-wide popularity. There arc severd fixa
tion systems available attached through pedicles, uti-
lizing plates and screws, (5,6,7,9,10,11,12,13) wires
and screws, (14) rods and screws, (15,16) and spinal
external fixation devices using intrapedicular threaded
pins. (17,18) All these systems depend upon the ahili-
ty of a screw to obtain and maintain purchase in the
vertebral body through the pedicle until solid fusion
occurs.

In an experimental investigation, Schliipfcr et al
demonstrated that the plate fixations provide the high-
est rigidity in comparison with ESSF device with or
without screw fixation of the Facet joints, Jacob dis-
traction rods and Harrington distraction rods. (19)

The integrity of the vertebral body and the posteri-
or structures, and the alignment of the spine were re-
garded as the three mgjor factors on which the stabili-
tiy of afractured spine depends and if any two of these
factors arc lost, the spineis unstable. (2)

Prcoperative and postoperative clinical and rocnt-
gcnographical anaylisis in our small group of patients
clearly shows that spinal plating with pedicle screw
fixation is quite effectively accomplishes reduction and
stabilization of the fractured thoracic and lumbar spine.
St. George spinal plating has an advantage over Roy-
Camille spinal plates having dlotted screw holes with
wave-like indentations to ensure proper seating of the
screw heads. However, the necessity to bend St.George
spinal plates during the operation to provide the ana-
tomic lordosis and kyphosis of the spine overshadows
this advantage.
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