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ABSTRACT

Objective: To evaluate the results of the surgical treat-
ment of the spinal Kyphosis using the Ponte’s technique
(multiple posterior osteotomies). Methods: Ten patients (8
with Scheuermann’s kyphosis and 2 with kyphosis after
laminectomy) submitted to surgical correction of kyphotic
deformity greater than 70° were retrospectively assessed.
The age at the surgical time ranged from 12 to 20 years
old (mean agel6.8 years =+ 2.89). The radiographic para-
meters evaluated were the kyphosis, the lordosis and the
scoliosis — whenever present. The presence of proximal
and distal junctional kyphosis, loss of correction, and com-
plications as implants loosening and breakage were also

assessed. The radiographic parameters were evaluated at
the preoperative, early postoperative and late postopera-
tive time. Results: The patients were followed through a
period that ranged from 24 to 144 months (65.8 £39.92).
The mean value of the kyphosis was 78.8° + 7.59° (Cobb)
before surgery and 47.5° + 12.54° at late follow up, with
mean correction of 33.9° £ 9.53° and lost correction of
2.2°. Conclusion: The surgical treatment of the thoracic
kyphosis using multiples posterior osteotomies presented
a good correction of the deformity and minimal lost of
correction during follow up.

Keywords — Kyphosis, Spine; Scheuermann disease; Spi-
nal fusion; Osteotomy

INTRODUCTION

The increase of physiological kyphosis or the re-
duction of lordosis is called hyperkyphosis, can occur
throughout the spine, and is most common at the tho-
racic spine!'¥. The etiology of hyperkyphosis includes
several diseases; Scheuermann’s disease, and iatrogenic
and post-traumatic diseases are especially common*®,

The physiological values of thoracic kyphosis vary
widely in individuals; normal is considered between
20 and 40 degrees”™. In the thoraco-lumbar transition,

kyphosis above 20 degrees is considered pathological.
Identification of increased kyphosis may be more diffi-
cult due to the compensation mechanism of the proximal
or distal segments®!?),

The conservative treatment of dorsal hyperkyphosis
is indicated in patients that are still growing and Scheuer-
mann’s disease with angles below 70 degrees:!1:12),
The indication of surgical treatment is independent of
etiology. It is indicated in patients with kyphosis above
70 degrees!'*!¥, accompanied by pain, sagittal imbalance,
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cosmetic complaints, or functional disability> 4.
Conventional surgical treatment is performed through
anterior and posterior approaches, in order to meet the
biomechanical requirements to restore the sagittal align-
ment of the dorsal spine!®. The anterior approach aims
to release the structures and perform interbody fusion,
while the posterior approach stabilizes and corrects the
deformity by shortening its convex surface!!®!?). Ponte
and Siccardi'”, to avoid the anterior approach and to re-
duce the morbidity of the surgical procedure, developed
the technique of using the posterior approach alone.
The purpose of this paper is to present the clinical
and radiological results of using the posterior approach
alone for performing multiple-segment osteotomies of
the spine for the treatment of dorsal hyperkyphosis.

METHODS

We evaluated the medical records of 10 patients
(seven male and three female) aged between 12 and
20 years (mean 16.8 years = 2.89). Eight patients had
sequelae of Scheuermann’s disease and two had sequelae
of dorsal laminectomy for the removal of an intraspinal
tumor (pilocytic astrocytoma). The patients’ general data
are shown in Table 1.

The indication for surgical treatment focused
on the degree of deformity and the dissatisfaction
with cosmetic appearance. All patients had a dorsal
kyphosis angle with a value above 70 degrees. In
the preoperative period, patients underwent MRI
of the dorsal spinal column to assess the integrity
of the spinal canal. The identification of a reduced
diameter of the spinal canal due to disc protrusion is a
contraindication to performing a posterior correction
of dorsal hyperkyphosis®?.

Patients underwent surgical treatment according
to the technique for the correction of hyperkyphosis
described by Ponte and Siccardi’®. This technique
consists of performing multiple osteotomies through
bilateral partial resection of the vertebral lamina and
joint facet (Figures 1 and 2). The correction and fixation
of the affected vertebral segment were made through
the use of pedicular fixation systems. We used the
USIS-Ulrich system in four patients, composed of 4mm
threaded rods, and the USS-Synthes system consisting
of a 6mm rigid rod in six patients.

Spinal arthrodesis was performed with an autologous
iliac bone graft in four patients, and grafts removed
from the surgical site and the spinous processes in six
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patients. The levels of arthrodesis and vertebral fixation
were selected considering the first lordotic vertebra on the
distal end and the terminal vertebra in the proximal part.

In the postoperative period, patients did not use
a cast or immobilizing splint, and ambulation and
resumption of the activities were permitted according
to the degree of pain relief.

The following were the radiological parameters
used in the evaluation of patients: measurement of the
kyphosis, lordosis, and when present, scoliosis by the
Cobb method; proximal and distal junctional kyphosis,
and complications related to the loosening or breakage
of the implants. The parameters were evaluated in the
preoperative period, immediate postoperative period,
and late evaluation. All patients were followed for a
minimum period of two years (Table 1).

RESULTS

The patients were monitored for a period ranging
from 24 to 144 months (16.8 = 39.92 months).

Figure 1 — Patient No. 7 in Table 1. A and B) Preoperative pho-
tographs evidence increased kyphosis. C) Profile radiograph evi-
dences thoracic hyperkyphosis. D) Image showing postoperative
correction of kyphosis. E and F) Profile and AP radiographs show-
ing the correction of kyphosis.
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Figure 2 — Patient No. 2 in Table 1. Preoperative clinical (A and
B) and radioscopic (C and D) appearance. Intraoperative photo-
graph (E) illustrating the osteotomies. Radiological (F and G) and
clinical (H) appearance demonstrating the correction.

Table 1 — General patient data.
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Kyphosis ranged from 72° to 96° (78.8° + 7.59°)
preoperatively, 28° to 70° (44.9° + 12.1°) in the immediate
postoperative period and 34° to 72° (47.5° £ 12.54°) in
the late evaluation (Figure 3). The correction of kyphosis
ranged from 50° to 21° (33.9° £ 9.53°) in the immediate
postoperative period and little loss of correction was
observed in the late evaluation, with an average of 2.2°.
The late percentage of kyphosis correction ranged from
61.1% to 27% (43.25% + 12.56%).

Scoliosis was observed in three patients, ranging
from 33° to 22° in the preoperative period, and a 13.3°
correction was observed (Figure 4 and 5). The pre-
operative lordosis ranged from 37° to 104° (61.6° +
18.46°) and in the late evaluation period, 26° to 74°
(43.3° £ 13.88°).

A 35° proximal junctional kyphosis was observed
in one patient (No. 1), which had no clinical repercus-
sions. The sequelae of laminectomy presented by the
patient was used for resection of pilocytic astrocytoma.
Distal junctional kyphosis was not observed in any
patient in this study.

Late deep infection of the wound was observed two
years after surgery in one patient (No. 5 of Table 1) and
was successfully treated by surgical cleaning without

Kyphosis Scoliosis Lordosis " .
Patient | Sex | Age Etiology hosis | Instrumentation ‘t" nc:or]al Material | Cor | Cor% Follov:hup Complications
Pre | Ipo | Lpo | Pre | Ipo | Lpo | Pre | Ipo | Lpo yphosis (months)
1 M| 14 Sequelae of 8oc | 50° | 50° | 30° | 100 [ 100 | 104c | 700 | 74° | TaTH1 T443 Yes uss | a0° | a7s 36 No
laminectomy
2 M| 1g | Schevermamns | oo f ogo | gy 37 | 300 | 300 | TaTI2 T4-L2 No usis | 44 | 611 84 No
disease
3 M| 12 Sequalae of 740 | 2o | sse [ 15e | o | o | e4c | 400 | 420 | ToTH2 Ti-L4 No uss | 220 | 297 36 No
laminectomy
4 S Sm;“;'a'zz”" S| 730 | s | 540 720 | 540 | 540 | T5TI2 313 No uss | 21 | 287 64 Broken rod
5 M| 16 SChZi“;'a”;”" S| s | a2 | a0 420 | 320 | 320 | T3TI2 312 No usis | 500 | 609 | 144 Infection
6 M| 17 s°h§i”si’a”;";”” S | 740 | a2 | 420 | 330 | 16° | 20° | 68 | a5° | s0° | T5-TH1 413 No uss | a2 | 432 24 No
7 F | 19 | Schevermams | ,q0 | g50 | 70 sg° | 350 | 38> | T3TI2 T3-L1 No usis | see | 52 101 No
disease
8 M| 16 | Schevermamis | gpo [ ggo | 7pe 520 | 260 | 26° | T3-T12 312 No uss | 26 | 27 24 No
disease
9 M| 2o | Schevermanms | geo | g | g0 620 | 45° | 44° | TaTI2 312 No usis | 41° | 476 98 No
disease
10 F| s SChZ;Z;”;i"”YS 780 | 420 | 450 | 220 | 5o | 5o | 570 | 400 | 430 | TaTi2 312 No uss | 350 | 448 47 No

Legend: M: male, F: female, Pre: preoperative period, Ipo: Immediate postoperative period, Lpo: Late postoperative period, Cor: correction in degrees, Cor %: correction percentage
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Figure 3 — Chart showing the mean angular kyphosis values in
the preoperative, immediate postoperative, and late postoperative
periods.

: o ""n | ‘ F .
Figure 4 — Patient No. 1 in Table 1. Photograph (A) and radio-
graphs (B and C) showing preoperative kyphosis and associated
scoliosis. Intraoperative photograph (D and E) illustrating multiple
osteotomies and final correction. Clinical (F) and radiographic (G
and H) appearance demonstrating the correction of kyphosis.

removing the implants. One patient (No. 4 of Table 1)
showed implant breakage and underwent reoperation
to exchange the fixation material and complement with
bone graft and two foci of pseudoarthrosis were ob-
served intraoperatively.

Rev Bras Ortop. 2009;44(6):513-8

Figure 5 — Patient No. 3 in Table 1. Photographs (A and B) and
radiographs (C and D) showing increased preoperative kyphosis
and the presence of scoliosis. Clinical (E and F) and radiographic
(G and H) appearance postoperatively showing the correction of
deformities.

DISCUSSION

The indications for surgical correction of dorsal hy-
perkyphosis have been designed to correct deformities
over 70 degrees, progressive deformities, pain resistant
to conservative treatment, or unacceptable cosmetic
deformity®!%2D, These parameters alone or combined
guide surgical treatment. There is little controversy re-
garding surgical indication. The assessment of treatment
outcome is complex because pain and cosmetic changes
are subjective parameters and are difficult to quantify.

The first surgical reports of this deformity referred
to the posterior approach®? with use of the Harrington
compression system, which had a high percentage of
loss of correction during follow-up32%. The dual-
access approach, with the anterior associated with the
posterior, was recommended to reduce the loss of cor-
rection. Due to the improvement of the results, it is
still widely used®.

Ponte and Siccardi!'” described the posterior
correction technique in isolation with posterior resection
of the vertebral elements and shortening of the convexity
of the deformity using the compression technique
applied to the fixation system. The technique described
by Ponte and Siccardi is a modification of the Smith-
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Petersen osteotomy, with contact of the the posterior
bone surfaces!).

Since the beginning of the use of the Ponte technique,
we have used pedicle fixation at all levels of the
spine. In the first cases we used 4-mm threaded rod,
and then 6-mm unthreaded rod. However, it should
be noted that the Ponte technique used hooks!.
The correction obtained in our series of patients was
satisfactory, and is consistent with other reports!!%-2%,
Care should be taken to avoid overcorrection when
using this technique.

The comparison between the anterior and posterior
correction and the posterior correction alone has been
reported in the literature!'®*). Despite the satisfactory
correction of the dorsal hyperkyphosis through an
isolated posterior approach using the Ponte technique,
it is not yet clear whether this technique has the same
capacity for the correction of curves when compared
with the combined approach!!®*”. However, the goal
of the correction of deformity in hyperkyphosis is not
the absolute correction of the deformity, but to obtain
values within the normal range associated with balance
in the sagittal plane.

The retention of the correction in late follow-up has
been mentioned as another parameter of comparison
between the techniques. In the study group, this
parameter was satisfactory (mean 33.9°). Several reports
have shown a tendency for less loss of correction by
using the combined approach!®1°273%_This difference,
although statistically significant, is represented by
small values: 3° and 4° (combined) and 6° (posterior),
and must be interpreted with caution. The literature
reports a loss of 15° after implant removal®?. The
type of posterior instrumentation (pedicle screws,
hooks, or hybrid systems) should also be considered
in assessing the late loss of correction. In theory, the
performance of the combined approach would promote
faster consolidation at the apex of the deformity, thereby
preserving the correction obtained'*3Y.

In this group of patients, lumbar lordosis decreased
compared to preoperative values, which is consistent
with the literature!'”, that has correlated lordosis
with the degree of correction of kyphosis!*!%3? with
an increase of its value in the late follow-up!®3?.
Postoperative lordosis is affected by the kyphosis
obtained after the correction, and thus the compensation
mechanism in the sagittal plane could be related to the
intrinsic morphology of the pelvis (pelvic incidence),
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and also with changes in the alignment and flexibility of
the spine imposed by arthrodesis. Preoperative kyphosis
has shown no correlation with the pelvic incidence'?.

The percentage of complications has been lower
in patients undergoing the posterior approach because
thoracotomy is not performed in those cases!!®??. In our
series of patients, the complications were in material
breakage in one case (No. 4 of Table 1) and wound
infection in another (No. 5 of Table 1); both were
resolved with surgical treatment.

Junctional kyphosis with clinical repercussion
(proximal or distal) did not occur in our group of patients.
Only one patient (No. 1 of Table 1) showed an apparent
radiographic deformity of 35° in the proximal segment
to the instrumentation, but without any complaint of
clinical deformity; it was not necessary to perform
additional treatment.

The occurrence of junctional kyphosis has been more
relevant from a radiological rather than clinical point of
view, although some patients have been reoperated in
order to solve this problem. The incidence of proximal
junctional kyphosis has been correlated with more than
50% correction and short proximal instrumentation,
distal to the superior end vertebra!?). In the series study
by Lonner et al.®, the occurrence of proximal junctional
kyphosis was related to the magnitude of preoperative
deformity and the degree of correction. However, it was
not possible to conclude whether this fact indicates the
difficulty patients with large curves have with achieving
normal sagittal balance without upsetting the segments
adjacent to the area of arthrodesis, or whether there was
something related to the transitional segmental structures
of the arthrodesis area and the instrumentation.

This junctional kyphosis has been associated with
the inferior vertebra of the arthrodesis (LIV). The use
of stable sagittal vertebra has been recommended as
a parameter of the LIV relationship. In our series, the
LIV was distal to the stable sagittal vertebra in all cases,
preventing the development of distal junctional kyphosis

in our patients.

CONCLUSION

Surgical treatment of dorsal hyperkyphosis using the
posterior approach alone with multiple osteotomies and
fixation with pedicle screws showed itself to be a good
treatment option, reaching values within the physiologi-
cal parameters and presenting minimal loss of the initial
correction during follow-up.
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