THE SURGICAL TREATMENT FOR DEFORMITIES OF THE SPINE
IN THE SAGITTAL PLANE
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In this study, we evaluated the results of 25 kyphosis cases, surgically treated at our clinic between 1989
and 1993 and we revieved the principles of surgical treatment of the deformity.

9 cases had Scheuermann's kyphosis, 8 had postiraumatic kyphosis and 8 had postinfectious kyphosis.
The average age was 22.3 (13-42) and the average follow-up was 2.1 years (1-3.2 years).

Preoperatively, 20 patients complained of pain and 8 cases had neurologic deficit. In all cases, except 3
with Scheuermann's kyphosis, we performed anterior and posterior combined procedures and we used CD in-
strumentation for posterior correction and stabilization.

Average kyphosis angle was 83° (76°-95°) preoperatively, and 38z (30°-62°) postoperatively for the
Scheuermann's kyphosis group, and 76° and 42° in the postinfectious and traumatic groups, respectively. All
cases with neurologic deficit were able to walk without any external support at the last follow-up. Postopera-
tively there was no pain in 18 patients, mild pain 4 cases, severe pain in 2 cases and radicular pain in 1 case.

Our cases ilkistrate that, in posttraumatic and postinfectious kyphosis progressive neurologic deficit pre-
dominates the clinical picture and combined procedures are required, however, in Scheuermann's kyphosis
pain predominates the picture and, posterior surgery is required in cases with a flexible curve and less than
80 degrees of deformity, and anterior plus posterior surgery are required in cases with a more severe and rigid

deformity.
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Two deformities can develop in the sagittal plane of
the spine. These are kyphosis and lordosis. Although
kypsois is often seen due to several causes, isolated
thoracal lordosis is rarely seen and is usually of con-
genital origin.

A kyphotic deformity is defined as an abnormal dor-
sal curvature of the spine in the sagittal plane. In the
thoracic spine, the curvature can be considered patho-
logic if it is greater than the upper range of normal,
40° to 45°. In the normally lordotic lumbar spine, any
degree of dorsal curvature represents a kyphotic defor-
mity. A configuration with less than normal lordosis
(30°-60°), but with maintenance of some ventral angu-
lation, is called hypolordosis.

The anterior elements of the spinal column, verte-
bral body, intervertebral disc, and associated ligaments
resist compressive forces. The posterior oseoligamen-
tous structures resist tensile forces. Deficiencies can be
caused by growth disturbances, trauma, tumor, infec-
tion, degenerative disease, or iatrogenic processes.

In 1975, Bradford, presented the first large series of
patients treated with Harrington compression rods (1).
Taylor et al. in 1979 reported a group of patients who
underwent Harrington compression instrumentation
(17). After these studies reporting high rate of pseudar-
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throsis and implant failure, anterior approach has be-
come more important in the surgical treatment of ky-
phosis. Bradford (2), Herndon (7) reported their results
of combined fusion with less complications of this
kind, in 1980 and 1981 respectively. In the following
years, Luque instrumentation was found inadequate in
the surgical treatment of kyphosis (12). The most im-
portant development in this subject took place with
the use of Cotrel Dubousset instrumentation in 1980s.
In 1988 Shufflebarger (15), in 1989 Morin (14) and
Lowe (11) reported more successful results with CDI.
Denis has made important contributions with the clas-
sification and combined procedures he suggested in the
treatment of posttraumatic kyphosis (4).

In this study, we evaluated the results of 25 kypho-
sis cases, surgically treated at our clinic between 1989
and 1993 and we revieved the principles of surgical
treatment of the deformity.

PATIENTS AND METHOD

9 cases had Scheuermann's kyphosis, 8 had post-
traumatic kyphosis and 8 had postinfectious kyphosis.
The average age was 22.3 (13-42) and the average fol-
low-up was 2.1 years (1-3.2 years).

Preoperatively, 20 patiets (80%) complained of
pain and 8 cases (32%) had neurologic deficit. In all
cases, except 3 with Scheuermann's kyphosis, we per-
formed anterior and posterior combined procedures and
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we used CD instrumentation for posterior correction
and stabilization (Table 1},

are indications for surgery. Generally, surgical treat-
ment is recommended for curves over 70°. Surgical
treatment is rarely indicat-
ed in the adolescent. The

Table 1. Clinical data of our cases.

deformity usually can not

Scheuermann Post-traum.-inf. be controlled with brac-

Preop Postop Preop Postop. ing. Neurologic deficit is

Kyphosis angle 83° 3ge 76° 42° rarclygiseen ;Specksand
yp 9 Chopin (16), and Morin
LR (14) reported that full cor-
No pain = 7 3 1 rection can be achieved
Mild 3 2 7 = with only posterior ap-
Severe 4 ; 4 2 proach by shortening the
Radicular . - 2 § posterior column without
Neurologic deficit anterior release in patients
Minor - - 4 4 who are Risser 4 or less.
Paraparesia - - ) % Hyperextension film has
Paraplegia L 2 2 4 great importance here. If
kyphosis angle is seen in

normal range in this film,

posterior approach will be

RESULTS sufficient. We achieved adequate correction in 3 cases

Average kyphosis angle was 83° (76°-95°) preopera-
tively, and 38° (30°-62°) postoperatively for the
Scheuermann's kyphosis group, and 76° and 42° in the
postinfectiou and traumatic groups, respectively. All
cases with neurologic deficit were able to walk without
any external support at the last follow-up. Postopera-
tively there was no pain in 18 patients, mild pain 4
cases, severe pain in 2 cases and radicular pain in 1
case.

There was no neurologic deficit or implant looosen-
ing postoperatively. There was one deep infection
which required removal of implants. This led to loss of
correction but the infection healed.

DISCUSSION

Kyphotic deformities can generally be studied in
two groups. The first is regular kyphoses which in-
volve several segments of the spine. These curves can
either be rigid or flexible. The second is deformities
which can be named as localized or angular. These de-
formities are usually of traumatic or infectious origin
and they are often rigid. Patients with this kind of de-
formity have a high risk of developing neurologic defi-
cit.

Scheurmann kyphosis is the prototype for discus-
sion of the surgical treatment of regular deformity.
Progressive kyphosis despite bracing, intractable back
pain, neurologic compromise, or significant deformity

who had posterior fusion and instrumentation accord-
ing to these criteria. There was no complications such
as pseudoarthrosis or loss of correction. None of our
cases had neurologic deficit preoperatively.

Surgical treatment indications are pain and severe
deformity in adults. In these patients the successful
surgical treatment of kyphosis frequently depends on
the reconstruction of the anterior column. Without suf-
ficient support in the anterior column, the posterior in-
strumentation and fusion remain under tension and will
fail. Furthermore, adequate correction can only be
achieved with anterior release. We also preferred com-
bined procedures in cases who are skeletally mature.
There was no pseudoarthrosis in any of our cases.
However, there were pain in 80% of cases preopera-
tively whereas only 22% of cases had pain postopera-
tively.

Unlike in idiopathic scoliosis, there are no absolute
rules in the selection of the fusion levels in Scheuer-
mann's kyphosis. Morin draws our attention to the im-
portance of hyperextension film in the selection of dis-
tal fusion level. He stated that it is sufficient to end
the fusion at the segment above the disc space with a
vertical position in the hyperextension film (14).
Hammerberg emphasized that this disk space should
also be mobile (6). Some authors suggest that the be-
ginning of lumbar lordosis should be the end level of
the fusion (11, 16). We achieved a well-balanced spine



Vol. 4 No.3
1993

The Surgical Treatment 104

in the sagittal plane by performing both techniques rec-
ommended by Morin and Hammerberg. We observed
that the sagittal vertical axis was within normal range
postoperatively.

Posttraumatic kyphosis is an angular deformity
with an increased local kyphosis angle. 1t is usually
the result of a failed treatment of a fracture. The most
severe form develops after laminectomy unduly done in
an unstable fracture of the spine. There is usually spi-
nal cord compression in this kind of deformities and it
is generally accompanied by progressive neurologic
deficit (6, 10). Other problems are pain, progressive de-
formity and instability. Several studies have shown
that regional kyphosis of 50° or more is often sympto-
matic and requires surgical intervention (4, 5, 6, 13).
There are four major sources of pain; Persistent insta-
bility or nonunion, spinal muscle fatigue, facet over-
load, anterior cord or root impingement. Apical pain
can be resolved by achieving a solid arthrodesis. The
symptoms of low back pain resulting from compensa-
tory hyperlordosis and extensor muscle overuse can
only be relieved by reduction of the regional kyphosis
and restoration of the normal sagittal contours of the
spine. Improvement in neurological function is best
accomplished by an anterior spinal canal decompres-
sion and correction of the local deformity.

Anterior column, which is inadequate in the surgi-
cal treatment of this deformity, should be supported.
Denis does not recommend anterior fusion alone (4).
Correction of local kyphosis with anterior strut graft-
ing alone has also limited success. Anterior decompres-
sion and fusion with instrumentation has been shown
to increase fusion rates. Kaneda (8), Kostuik (9) report-
ed successful results with their own instruments. An-
other point of concensus is that anterior procedure only
is indicated if posterior elements are intact (3, 4, 5, 6,
13). We can say that posterior instrumentation and fu-
sion after anterior procedure is the standard method of
treatment if there is posterior instability. In our series,
we performed two stage procedures in cases with post-
traumatic kyphosis.

There is a limited indication of posterior approach
in the treatment of this deformity. Denis reported that
posterior procedure would be adequate in flexible curves
and in cases without a significant loss of the anterior
column supporting elements (4). In our series there
was no case with these specifications.

The treatment of angular kyphoses as a sequel to
Pott's disease is generally not different from posttrau-
matic kyphoses. The most important problems in

these cases are progression of the curvature and devel-
opment of neurologic deficit.

Harrignton and Luque instrumentations have been
used extensively for kyphosis and significant disadvan-
tages for each system detract greatly from their usage.
Inability to balance sagittal curves, frequent implant
failure, high rate of pseudoarthrosis and need for posto-
perative immobilization are disadvantages of Harring-
ton instrumentation. Neurologic complications, junc-
tional kyphosis adjacent to instrumented segments are
disadvantages of Luque instrumentation. Versatility of
Cotrel-Dubousset instrumentation in hook placement,
rod contour, and application of corrective forces repre-
sents a significant improvement over these systems.
Posterior stabilization with CDI makes postoperative
rehabilitation much easier. Walking and return to daily
activities are more rapit. But the high cost of the im-
plant is a disadvantage of this instrumentation.

CONCLUSION

Our cases illustrate that, in posttraumatic and post-
infectious kyphosis progressive neurologic deficid pre-
dominates the clinical picture and combined procedures
are required. The deformity is stabilized with minimal
correction in conjunction with anterior spinal cord de-
compression. However, in Scheuermann's kyphosis
pain predominates the picture. Posterior surgery is re-
quired in cases with flexible curve and with less than
80 degrees of deformity. Anterior and posterior surgery
are required in cases with a more severe deformity. In
our experience CDI provides an excellent correction
and fixation in these cases.
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Figure 1.B.

Figure 1: A case with Scheuermann's kyphosis treated with combined surgery.

No 1, 63-69, 1990

Hammerberg KW: Kyphosis. In Bridwell KH, DeWald
RL: The Textbook of Spinal Surgery. Philadelphia.
JB Lippincott. pp: 501-524, 1991.

Herndon WA, Emans JB, Micheli LJ, Hall JF: Com-
bined anterior and posterior fusion for Scheuermann's
kyphosis. Spine 6: 125, 1981.

Kaneda K, Abumi K, Fujiya M: Burst fractures with
neurologic deficits of the thoracolumbar-lumbar
spine. Spine 9: 788-795, 1984.

Kostuik JP, Matsusaki H: Anterior stabilization, in-
strumentation, and decompression for post-traumatic
kyphosis. Spine 14: 379-385, 1989.

Lonstein EL: Cord Compression. In Moe's Textbook
of Scoliosis and Other Spinal Deformities. Saunders,
Philadelphia, pp: 540-547, 1987.

Lowe T: Combined anterior-posterior fusion with Co-
trel-Dubousset Instrumentation for Scheuermann's
kyphosis. Proceeding of the International Congress
on Cotrel Dubousset Instrumentation. Sauramps,

241-243, 1989.

12.

13

14.

16.

17.

Lowe T: Double L-rod instrumentation in the treat-
ment of severe kyphosis secondary to Scheuermann's
disease. Spine 12: 336, 1987.

Malcolm BW, Bradford DS, Winter RB, Chou SN:
Post-traumatic kyphosis. J. Bone Joint Surg. 63A:
891-899, 1981.

Morin C, Chopin D, David T, Devyver B: Hyperky-
phosis and CD instrumentation. 6 th Proceeding of
the International Congress on Cotrel Dubousset In-
strumentation. Sauramps, 235-240, 1989.

. Shufflebarger HL: Cotrel-Dubousset instrumentation

for Scheuermann's kyphosis. Orthop. Trans. 13: 90,
1989.

Speck GR, Chopin DC: The surgical treatment of
Scheuermann's kyphosis. Spine 68: 189, 1986.
Taylor TC, Wenger DR, Stephen JS, Gillespie R, Bo-
bechko WP: Surgial management of thoracic kypho-
sis in adolescents. J. Bone Joint Surg. 61A: 496-
501, 1979.



