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CORRECTION OF THORACIC KYPHOSIS IN ANKYLOSING
SPONDYLITIS USING MULTIPLE SPINAL OSTEOTOMY,
AND COMBINED ZIELKE'S DKS AND POSTURE
CORRECTION—FIXATION

Kao-Wha Chang, Kai-Lai Suen, Po-Ling Liang.

Between 1987 (o 1992, 27 patients with thoracic kyphosis due
to ankylosing spondylitis(AS) were treated with posterior multiple
dorsal osteotomies, and combined Zielke's DKS and posture
correction-fixation. All patients had at least one year follow-up and
all obtained a well balanced trunk profile. Complications were
mininal and mild. After operation the average kyphosis correction
was 315 with subsequent average loss of 3.5 at final follow-up.
The immediate height gain was 8.5cm with subsequent average

s

loss of 1.7em at final follow-up.

‘This method offers a safe and effective surgical treatment and
omits anterlor osteotomy for thoracic kyphosis in AS patients.
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In ankylosing spondylitis(AS),
spine becomes inflamed, painful,
osteapenic, and later proceeds to ossifica
o If it ossifies with the spine in normal
alignment the afflication is not too severe,
but all too frequently the spine may bend
and become ossified in @ deformed postion

One of the problems of major concern
to the orthopaedic surgeon is the presenta.
tion of gross flexion of the trunk. The inds-
cations for surgical correction of deformity

1992)

related to the spine are variable and depend
on the extent of the deformity, the degree
of functional embarrassment, the age and
general condition of the patient, the feasi
bty of correction, and, perhaps above all
else, the morale and the earnest desire of
the patient to accept the risks and re
habiliative measures required for correc.
ion.

In assessing patients for possible cor-
rection, it is important to recognize the pri-
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mary site of the deformity. We may occa
sionally compensate for deformity
area by correction carried out in an area
slightly removed from it. However, if any
major correction is to be obtained, it must
be performed in the area of main deform.
ity,

Simmons' recommends in paticnts who
the main deformity is in the thoracic region
require combinations of multiple anterior
and posterior procedures in that area. In
this paper, a method, which includes a mul
tiple dorsolumbar osteotomy, and com-
bined Zielke's DKS and posture correction-
fixation in 27 consecutive AS cases with
thoracic kyphosis is presented. We hope
that this communication will show the effi.
cacy of this method and no necessity of
anterior procedures in the correction of
thoracie kyphosis of AS patients

MATERIAL AND METHODS

Wenty seven patients underwent sur-
gical correction of thoracic kyphosis secon
dary to AS at 803 Army General Hospital
from 1987 to 1992, There were 23 men and §
women, and the average age was 37 years
(range:27-51 years). All patients had at least
one year follow-up. The average preoper.
ative duration of the disease was 13 years
(range:4:27 years).

Al the 27 patients suffered from mod
erate to intractable low back pain and
needed constant analgesics for its relief
Fourteen patients could not see ahead while
their knees in full extension due to the
fixed cervical spine and severe kyphosis.

The patients had regular follow-up at
our clinic, ranging from 1 year to 5 vears,
with a mean of 87 years.

SURGICAL TECHNIQUE

The patient is seen by the anesth.
esiologist before surgery with the anticipa.
tion that intubation may be necessary with
a fiberoptic laryngoscape. A tracheostomy
s avoided. After intubation the patient is
carefully turned and placed on several pil
lows that supports the chest abdomen and
pelvis and the hips and knees fully
extended. The spine was exposed through a
midiine incision usually extending from T5
0 L2,is lenght varying with the number of
vertebrae requiring osteotomy. The anat
omy was usually obscured by extensive cal-
cification of the ligaments and facet joints.
However, the exact positions of the pedi.
cles should be identified before performing
osteotomy and screw insertion.

After identifing the pedicles, the muti-
Ple “V-shaped” osteotomies were succes-
sively done between TS and L2 levels by
usiog_rongeurs. If necessary.futher ce-
phalad extension could be carried out. The
tp of cach V shape osteotomy was at the
Tower edge of the spinous process and both
flanged were cut cephalad and laterally to
avoid destruction of the pedicles. The dura
is often adherent to the underlying bone,
and great care should be taken to avoid a
dural tear.

After completion of osteotomies, Ziel-
ke's DKS screws were inserted through
each pedicles on both sides into the verte-
bral bodies. 1t was found preferable to
apply one more pair of screws on one level

above the osteotomy site. The rods were
then mounted separately on both rows of
the screws. After instrumentation the pil
lows were gradually removed. A hollow.
cavity would be founded between the
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Fig.l A+ B, Preoperative anteroposterial and lateral X-ray films of & 20-vears-old male with thor.
acic kyphosis due to ankylosing spondylits. The kyphosis was 70" of Cobb angle,
C+D, After operation, the physiological thoracic contour was restored o 37

E-+F, The pictures showed the chary

patient’s ventral trunk and the surgical
table. The gravity as well as the threc-
columa corrective force created by turn-
ning the nuts from both ends of the rods
toward the center, would close the
osteotomy gaps evenly and gradually After
correction, the patient could be completely
flattened on the surgical table. The abua-
dant local bone chips removed during
osteotomy were placed on the spine as
graits, The immediate stabilization and
maintenance of the new spinal profile were
thus achieved. A wakeup test was perfor.
med to check the neurology of the lower
limbs. If there were neurologic deficit, the
implants could be released or removed. The
‘wound was closed layer by layer with reter-

trunk profile.

tion of drain. (Fig. 1)

Postoperatively, neurological assess.
ment for several days was routinely perfor-
med for early detection of lower limb
weakness due to hematoma compression to
the cord or cord strentching subsequent to
the operation itself.

‘The patient was allowed to turn in bed
freely. A well molded total contact plastic
jaket was applied in all cases 5 to 7 days
after operation. The patient was then all
owed to walk. Usually one week 10 10 days
after surgery, the patient was discharged
and advised to keep the trunk straight as
much as possible for 6 months. Fusion was
invariably achieved within this period.
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RESULTS

Six:segment osteotomy was doe in 6
cases, Sevensegment osteotomy was done
in 13 cases. Eight-segment osteotomy was
performed in § cases. Radiographs of the
spine aiter operation showed corection of
the kyphotic deformities by closure of the
posterior osteotomy and opening up of the
anterior disc space.The preoperative
Kyphotic angle average 7 (range 63-93),
Tmmediately ater the operation, the physi-
ological kyphosis of the thoracic spine was
achieved in all cases. The mean corsection
at the thoracic level was 315 (range:15"
AT.AL final follow-up the mean correction
was 28", showing an average loss of 35" The
immediate height gain was 8 Sem(range 5-
13.5cm. At final follow-up the mean height
ain was 6.8cm. Solid fusion was achieved
inall cases at 6 months postoperatively.
All patients had moderate to severe
back pain before. operation, 23 patiente
were free from back pain and only 1
patients felt oceasionl mild pain postoper-
atively. All the 14 patients who had dif
culty in looking straight ahead before oper.
ation can see ahead and maintained this
function at final follow-up. All the patients
expressed their satisfaction with the opera-

COMPLICATIONS

“There were four accidental dural tears,
two of which were repaired immediately
without any sequelae. The other two could
not be repaired because too fragle of the
dura, but the two patients recovered com:
pletely without any sequelac. There were
0 neurological complication due to correc-
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tion of the deformitied or instrumentation,
There were no pseudoarthrosis but there
were three rod breakage at TIL-TI2 level
12 months postoperatively. There were no
wound infection but there four urinary.
infection, which were sesolved by antibiotic
treatment.

All patients had subcostal margin pain
because of straightening and stretch of
anterior portion of the trunk, which includ
ed skin and thoracic cage. Three patients
requires local anesthetic injection to
release the pain. All the other patients
resolve the pain spontaneously within 3
months.

DISCUSSION

Ankylosing spondylitis is auite com-
mon in Chinese. The prevalance rate is esti-
mated to be 0.9/ 1001 But the fixed flexion
deformity associated with this disease usu
ally leads the patients into functional in-
capability and psychological distress.

The main deformity in patients who
present with apparent spinal deformity
may be in hip joints. It may be primarily in
the lumbar spine, the thoracic spine, or in
the cervical spine. The patient should be
carefully assessed, and the main area or
areas of deformity should be identified. 1f
any major correction is to be obtained, it
must be performed in the area of main
deformity. We may oceasionally compen
sate for deformity in one area by correction
carried out in an area siight removed from
it.

Smithpeterson et al 3 in 1945 were the
first to report 6 cases in the literature
about the surgical correction of this
deformity. They used posterior upper fum-
bar osteotomy o lordorize and to compen:
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sate thoracic kyphotic deformity. La
Chapelled (1945) reported one case by using
staged posterior and anterior osteotomies
to correct this deformity.Since then, many
modifications have been reported. The prir:
ciple of surgical correction is that, after
osteotomy and coaptation from posterior
of the spinethe sagittal plane contour
should be satisfactorily restored, and CT is
positioned vertically over S1 on standing
radiographs. However, if the main deform
ity s in the thoracic spine and correction
carried out in lumbar spine,the major cor
rection can ot be obtained.

me authorsL5 believe the surgical
correction of thoracic kyphosis in AS
should include multiple anterior and poste-
rior osteotomy in that area. According to
our studies about AS, we strongly doubt
about the necessity of anterior osteotomy

for AS. After multiple stress raisers creat
ed by posterior osteotomies, the fragile and
osteoportic spine in AS can be casily
fractured by the controlled three-column
corrective force through moving closer the
DKS pedicle screws as well as the gravity
of the patient's trunk. This method spread
corrective force over a long and broad
area, allows gradual and fine controlled
closure of the osteotomy gaps, there is no
sudden break of the anterior part of the
vertebral bodies and disc margin and ths
avoid cord or nerve stretch and compres.
sion. During correction, the cord can be
directly visualized and the contour can be
directly estimated.

Some authors believe transpedicular
screw fixation of thoracic spine might be
dangerous. But in our hospital, we have in
serted over five hundred 4.5mm pedicle
screws from T2 to TI2 guide by fluoros
copy without any significant morbidity.

Based on our experiences, we believe ped.
ele screw fixation of thoracie spine is quict
feasible and safe. The postoperative sup.
port is simpleusually a well molded total
contact jacket for 6 months is enough. Rod
breakage was found in 3 patients at 12
months follow-up roentgenograms. At this
e, the spinal fusion has consolidated
because the spinal curvature remained the

Four patients who had a dural tear dur-
ing operation should be mentioned here. In
AS patients, the dura might be adherent to
the laminae underneath due to the inflam.
matory process of AS, careful dissection of
the dura using a blunt dissecter is manda
tory before nibbing the lamina. Immediated
elosure of the dura seemed not mandatory.
The two patients who got immediately re
paired and the two patients who did not get
repaired had the same clinical results. The
dura tissue sometimes became too fragile
10 be repaired in AS patients.

Adter correction, most patients did not
necd medications any longer to. relieve
pain. We believe kyphosis deformity defi-
nite contribute more or less degree of pain
in AS patients. The psychological benefit,
self-assurance to lfe and the improvement
of general conditions are also the gains
after surgic
series had 315" correction for thoracic cur-
ature from T1 to T12. At final follow up,
the loss was 3.5(11%). Height gain was 85
e in this series. Loss of stature was also

correction. The present

noted i the present series, being 1.7 cm in

average. It is postulated that progressive
kyphosis of the unosteotamized parts of the
spine or hip flexion contracture due to cox
arthitis were the possbile. contributing

tnechanism.
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CONCLUSION

The posterior multiple dorsal
osteotomy, along with combined Zielke's
DKS and posture corcectionixation offers
a safe and effective surgical treatment for
thoracic kyphosis in AS patients. The com-
plications are mild and sometimes negli
gible. Both functional and psychological
advantages can be obtained Anterior
osteotomy in AS patients is not necessary
by this method.
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