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ABSTRACT

Objective: To determine which method is more effective — cranial halo traction or temporary internal distraction — in staged surgeries for
patients with severe (= 100°) and stiff (<25% flexibility) scoliosis. Methods: A sample of 12 patients with traction and 7 patients without trac-
tion, operated on between January 2013 and December 2017. The patients’ demographic data, the type of surgery performed, complications,
and coronal and sagittal alignment parameters were recorded before surgery and in the final follow-up. The data were processed in SPSS
20.0. Comparisons were made between the means (Student’s t-test) and the clinical and procedure-related characteristics (likelihood ratio
and Fisher’s Exact tests), at a confidence level of 0.05. Results: There were no significant intergroup differences for clinical characteristics,
complications or degree of correction. However, more patients in the group submitted to temporary internal distraction required vertebral
resection osteotomies during definitive surgery (p<0.05). Conclusions: Based on the results, it was not possible to establish which is the
most effective method, but it is suggested that staged traction may be more effective, and safer, particularly when the surgeon is less
experienced, during surgery on patients with severe and stiff scoliosis. Level of evidence IV; Vase series.

Keywords: Scoliosis; Traction; Spinal Fusion.

RESUMO

Objetivo: Determinar qual método é mais eficaz, tragdo com halo craniano ou distragdo interna temporaria em cirurgias escalonadas
para pacientes com escoliose grave (= 100°) e rigida (< 25% de flexibilidade). Métodos: Amostra com 12 pacientes com tragdo e 7 sem
tragéo, operados entre janeiro de 2013 e dezembro de 2017. Os dados demograficos dos pacientes, o tipo de cirurgia realizada, as compli-
cagbes e 0s parametros de alinhamento coronal e sagital foram registrados antes da cirurgia e no acompanhamento final. Os dados foram
processados no SPSS 20.0. Foram feiras comparagdes entre as médias (teste t de Student) e as caracteristicas clinicas e relacionadas com
o0 procedimento (teste de razéo de verossimilhanga e de teste exato de Fisher), com nivel de confianga de 0,05. Resultados: Ndo houve
diferengas significativas entre 0s grupos quanto a caracteristicas clinicas, complicagdes e grau de corregdo. No entanto, mais pacientes do
grupo submetido a distragao interna temporaria necessitaram de osteotomias de ressecgado vertebral durante a cirurgia definitiva (p < 0,05).
Conclusées: Néo se pbde estabelecer com base nos resultados qual o método mais eficaz, porém se sugere que a tracédo escalonada
pode ser mais eficaz e mais segura, principalmente para cirurgibes com menos experiéncia em cirurgia de pacientes com escoliose grave
e rigida. Nivel de evidéncia: IV; Série de Casos.

Descritores: Escoliose, Tragdo,; Fusdo Vertebral.

RESUMEN

Objetivo: Determinar qué método es mas efectivo, traccién con halo craneal o distraccion interna temporal, en cirugia escalonadas
para pacientes con escoliosis severa (= 100°) y rigida (<25% de flexibilidad). Métodos: Muestra con 12 pacientes en el grupo de traccion
y 7 en el grupo sin traccién, intervenidas entre enero de 2013 y diciembre de 2017. Los datos demograficos de los pacientes, los tipos de
cirugia, las complicaciones, los parametros de alineacion coronal y sagital se registraron antes de la cirugia y en el dltimo acompariamiento.
Los datos se procesaron en SPSS 20.0. Se realizaron comparaciones entre las medias (prueba t de Student) y las caracteristicas clinicas
y relacionadas con el procedimiento (razén de verosimilitud y prueba exacta de Fisher), con un nivel de confianza de 0,05. Resultados. No
hubo diferencias significativas entre los grupos en cuanto a caracteristicas clinicas, complicaciones y grado de correccion. Sin embargo,
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mas pacientes del grupo sometido a distraccion interna temporal requirieron osteotomias de reseccion vertebral durante la cirugia definitiva
(p < 0,05). Conclusiones: Con base en los resultados, no fue posible establecer el método mas efectivo, pero se sugiere que la traccion
escalonada puede ser mas eficaz y mas segura, especialmente para cirujanos con menos experiencia en cirugia de pacientes con escoliosis

severa y rigida. Nivel de evidencia: IV; Serie de Casos

Descriptores: Escoliosis; Traccion; Fusion Vertebral.

INTRODUCTION

Despite the various surgical techniques and modern instrumen-
tation systems available, surgery involving severe and stiff scolio-
sis with =100° remains challenging due to the magnitude of the
deformity, and the potential for pseudoarthrosis and neurological
complications.? Single-stage surgery for this type of deformity may
pose a greater risk to the patient, due to implant failure caused by
the high corrective forces on the fixation systems.3

To reduce these complications, procedures are sometimes
performed in more than one stage. These include methods such
as temporary internal distraction, anterior release, cranial halo trac-
tion, halo-femoral traction, and halo-gravity traction (HGT), aimed
at achieving a partial reduction of the stiff curves before surgery.
Traction has the advantage that it allows for gradual correction over
time, which may prevent the need for aggressive osteotomies and
reduce neurological injury during surgery.*’

However, complications can occur during cranial halo traction,
including surgical site infection, pin loosening, brachial plexus injury,
and cranial nerve palsy, most commonly of the 6" nerve, followed
by a combination of the 9", 10" and 12" nerves .38

The aim of this study was to determine which method is more
effective — cranial halo traction or temporary internal distraction — in
staged surgeries for patients with severe (<.100°) and stiff (< 25%
flexibility) scoliosis.

METHODS

Type of study

A case series study of 19 patients submitted to surgery for se-
vere scoliosis at a national referral center for spinal deformities,
between January 2013 (first computerized register of this pathology
in the hospital’s database) and December 2017 (the last patient with
a minimum of two years postoperative at the time of data collection).

Study participants

The inclusion criteria were as follows: individuals of both sexes
who had undergone severe (Cobb = 100°) and stiff (< 25% major
curve flexibility) scoliosis surgery between T1 and the ilium; availabili-
ty of panoramic x-rays in the anterior-posterior (AP) and profile views
in the orthostatic position, as well as inclination in dorsal decubitus,
preoperative and in the final follow-up, and AP serial x-rays in bed
between the surgical stages. The exclusion criteria were: patients
with severe cranial deformities that precluded the use of the halo;
osteogenesis imperfecta due to osteoporosis; the presence of in-
tra- or extradural (tumor, syringe) or severe localized canal stenosis
with or without pre-existing neurological impairment; previous spinal
surgery; patients submitted to surgery at other facilities, and posto-
perative follow-up of less than 2 years.

The patients’ demographic data, details of the surgery, and any
complications were taken from the doctor's medical records. The
following scoliosis etiologies were observed: idiopathic, using the
Lenke et al classification;® congenital, using Winter's'® classification,
syndromic and neuromuscular. Retrospective measures of the ra-
diological parameters were conducted in all the patients and inde-
pendently reviewed by an orthopedist in the final year of a fellowship
in spinal surgery who did not participate in the procedures and
follow-up of patients. All the radiographic measures were calculated
using the free software program Surgimap version 2.2.15.5 CE 0129.

The patients were divided into two groups; those in whom cranial
halo traction was used between surgical stages, and those in whom

it was not. In the first surgical stage, posterior release was performed
with dissection of the paravertebral tissues to give the stiff spinal
column more flexibility, and corrective grade 1, 2 or 3 posterior co-
lumn osteotomies were carried out (Schwab et al. classification)."
Depending on the case, pedicular screws were placed, and in the
second stage, grade 4 to 6 posterior column osteotomies were
conducted, if necessary, and definitive posterior fusion.

Radiographic assessment

Radiographs were taken of the entire spinal column in the ante-
roposterior (AP) and lateral positions, with the patient in orthostatic
and dorsal decubitus, to assess the Lenke et al classification® in
cases of idiopathic scoliosis, as well as the preoperative flexibility
of the major curve and without inclinations during the postoperative
follow-up. The patients who underwent cranial traction had weekly
AP radiographs taken, in bed, with the final radiograph being consi-
dered the last one before the definitive fusion. These were compared
with preoperative decubitus radiographs.

To calculate the Cobb angle of the major and compensatory
curves in the anteroposterior and lateral views (T5- T12 for tho-
racic kyphosis; L1-S1 for lumbar lordosis) preoperatively, betwe-
en the surgical stages, and postoperatively, the same terminal
vertebrae were used. Positive and negative values were used to
denote kyphosis and lordosis, respectively. Major curve flexibility
was calculated as follows: (preoperative Cobb in the orthostatic
position — Cobb in lateral inclination/ preoperative Cobb in orthos-
tasis x 100%). The final coronal and sagittal correction rates of the
major curve were calculated as preoperative Cobb — postoperative
Cobb / preoperative Cobb x 100%). The apex of the major cur-
ve was considered the center of the vertebral body farthest from
the perpendicular line, traced from the central sacral vertical line
(CSVL). Pelvic obliquity was calculated using the angle obtained
between the line tangential to the apex of the iliac crest and a
horizontal line. The coronal and sagittal deformity angular ratios
(DAR) were calculated according to Lewis et al.,'? Implant density
was calculated as the ratio between the number of screws used
and the number of possible fixation points on each vertebra that
was part of the curve. The number of fused segments were those
included within the fusion area.

The spinopelvic alignment parameters included the coronal verti-
cal axis (CVA), calculated as the deviation from the C7 plumb line in
relation to the central sacral vertical line (CSVL), the C7 sagittal vertical
axis (SVA), pelvic incidence (PI), pelvic tilt (PT) and sacral slope (SS).

Cranial halo traction and temporary internal distraction

The decision to use cranial halo traction between surgical stages
is made by the surgeon, based on previous planning of the case.
The following were performed in the first stage: posterior release with
resection of the interspinous and yellow ligaments; facetectomies
at all levels; Ponte osteotomies (if necessary) and instrumentation
with pedicular screws, followed by internal distraction or cranial
halo traction to make the stiff spinal column more flexible. In the
second stage, the following were carried out: posterior three-column
osteotomies (PSO or VCR) if necessary; posterior arthrodesis with
autologous bone graft, definitive titanium rod placement and locking
of the system.

The group of patients not submitted to cranial halo traction was
managed with posterior temporary internal distraction until definitive
fusion surgery. Instrumentation of segments planned in the preope-
rative period was carried out with pedicular screws, and a long rod
was connected to the concave side of the curve, followed by the
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distraction maneuver with the help of pliers and distractors. During
internal distraction, somatosensory and motor evoked potentials
were assessed, and the wake-up test was conducted at the end of
the procedure. These patients remained restricted to bed until the
second surgical stage, which was performed at around 15 days
after the first procedure. In the last stage, the temporary internal
distraction rod was replaced with permanent rods on the convex
and concave sides of the curve. The previous pedicular screws
were maintained or partially removed, depending on the surgical
plan. After the posterior osteotomies and correction maneuvers,
decortication was performed at all levels, followed by autologous
bone graft staining for posterior fusion.

In the group of patients with cranial halo traction, the patient was
returned to the surgery center after the first stage, under general
anesthesia. Asepsis was carried out with povidone-iodine before
insertion of the pins. The anterior pins were placed 1 cm above
the lateral portion of the eyebrow, given that medial insertion could
damage the supraorbital and the supratrochlear nerves, while lateral
insertion could damage the masticatory muscles. The posterior pins
were placed 1 cm above and posteriorly to the auricular pavilion. The
halo ring orifices above the ear were left open for posterior traction
fixation. Local hair removal is not absolutely necessary, but can
facilitate insertion of the pins, decreasing the risk of infecting the pin
with hair wrapped around it. An experienced assistant was always
present to help with inserting and tightening the pins. Typically, pins
were inserted on both sides of the frontal bone, and posteriorly on
either side, making a total of four pins.

Traction was generally initiated immediately, with a low weight
of 2.0-5.0 kg, gradually increasing to a rate of 0.5-1.5 kg per day,
as tolerated. The objective was to reach a maximum traction of 30-
50% of the patient’s weight, depending on how well it was tolerated.
Traction was applied throughout the day, with the patient restricted
to the bed and the headboard raised to 45° to avoid proximal migra-
tion of the patient. Neurological examinations of the cranial nerves
and upper/lower limbs were conducted daily by the orthopedist in
fellowship spinal training. The pin fixation points were cleaned every
day by the nursing team. Staged traction generally lasted between
2 and 4 weeks, depending on the patient’s overall medical condi-
tion, before subsequent definitive fusion. The final traction period
was determined based on multiple factors, and was decided on a
case-by-case basis.

Patients of both groups were operated on with intraoperative
neuromonitoring in all stages. During the definitive fusion procedu-
re, traction was decreased to 50% that of preoperative levels and
maintained throughout the procedure. None of the patients was
submitted to an anterior approach.

We assessed traction-related complications such as infection
and loosening of the halo-pins, as well as surgical complications in
the two groups, including neurological deficit for Medical Research
Council scale, dural tear, pneumothorax, broken/loose implant, in-
fection and recurrence of the deformity.

Statistical analysis

The data were processed in the software program SPSS 20.0
(Chicago, IL, USA, license number 10101131007). The population
was characterized using descriptive and comparative analysis. The
comparison between clinical and procedure-related characteristics
was conducted by applying the likelihood ratio test, and complica-
tions using Fisher’'s Exact test. Intergroup differences, as means
and standard deviations, were calculated using the paired Student’s
t-test. For inferential analysis, those with p < 0.05 were considered
statistically significant.

Ethical aspects

The study was approved by the institutional Research Ethics
Committee, under protocol number 4.372.245, in line with National
Health Council Resolutions 466/2012 and 580/2018. As this is a
retrospective study, no informed consent was required.

RESULTS

Nineteen of the 39 patients that met the inclusion criteria were
selected and divided into a traction group (12 patients) and a no
traction group (7 patients). Two patients with syndromic cases of
scoliosis (Marfan syndrome and skeletal dysplasia) were selected,
and three with neuromuscular etiology — one with myelomeningo-
cele, who was submitted to traction, and two with sequelae of ce-
rebral palsy, who were submitted to temporary internal distraction.
In the traction group, the average initial and final weights of the
device were 4.27+1.73 kg and 10.27+3.13 kg, respectively, and
the equipment was used for 17.41+9.02 days.

Comparison between the clinical and surgery-related charac-
teristics showed no significant intergroup difference (p= 0.05). It is
important to emphasize that the follow-up time was more than two
years in both groups. (Table 1)

The degree of osteotomy used in the definitive surgical proce-
dure demonstrated that the patients not submitted to staged trac-
tion exhibited a larger number of vertebral resection osteotomies
(p<0.05). In addition, the group with no traction exhibited lower
implant density (p<0.05). (Table 2)

Analysis of the different magnitudes of the major and compensa-
tory curves in the traction and no traction groups, conducted in the
final postoperative follow-up, showed a reduction in the proximal
thoracic curve (43% in the traction group vs 59% in the no -traction
group), major thoracic curve (53% vs 60 %), and thoracic-lumbar/
lumbar curve (65% vs 48%), but with no significant intergroup differ-
ence (p>0.05). When traction was used, the magnitude of the major
curve was decreased by 18% before the definitive fusion procedure,
while in the other group, it was decreased by 5%. (Table 2)

Intergroup comparison of the pre- and postoperative spinopelvic
alignment variables, conducted in the last postoperative assess-
ment, showed no significant differences in most of the variables. It
is important to highlight the higher pelvic incidence in the traction
group, as well as the steeper sacral slope when compared to the
other group (p<0.05). (Table 2)

Table 1. Clinical and surgical characteristics of patients with severe
scoliosis (= 100°), who underwent surgery in two stages with and without
Halo-Gravity Traction.

CHARAGTERISTICS Traction No traction b
(1263,2%) (7/36.8%)
Sex 0,890'
Female 10 (62.5%) 6 (37.5%)
Male 2 (66.7%) 1(33.3%)
Age at surgery (years) 21.37£3.49 19.3616.01 0.380?
BMI (ke/m2) 18.90+4.04 22.92+3.68 0.1272
ASA 0.279'
1 (6/75%) (2/25%)
2 (6/60%) (440%)
3 - (1/100%)
Scoliosis Etiology 0.057"
Idiopathic (7/87.5%) (1/12.5%)
Congenital (2/33.3%) (4/66.7%)
Neuromuscular (1/33.3%) (2/66.7%)
Syndromic (2/100.0%) -
Scoliosis classification 0.190!
Lenke 2 (2/100%) -
Lenke 3 (3/100%) -
Lenke 4 (2/66.7%) (1/33.3%)
Winter 1 (1/25%) (3775%)
Winter 2 (1/100%) (1/100%)
operative time (minutes) 800.00+247.73 801.85+202.62 | 0.9872
Estimated blood loss (ml) [1642.22+1058.79| 1400.00+718.33 | 0.634?
Hospitalization time (days) 53.09£39.14 52.14+£20.64 0.9542
FOLLOW-UP TIME (YEARS) 3.562+4.55 2.20+1.93 0.4802

1-p by the likelihood ratio test; 2- p by Student's t-test. BMI (Body Mass Index).
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A total of 22 surgical complications were observed; 12 in
the traction group, but with no significant intergroup differences.
(Table 3) The patients of this group exhibited no cranial halo-related
complications, such as infection or pin loosening at the insertion site.

DISCUSSION

There is no consensus on how to manage stiff and severe
scoliosis. The options include anterior release by thoracotomy or
thoracoscopy, followed by posterior instrumentation in one or two
stages; anterior release with instrumentation associated with pos-
terior fusion and instrumentation; use of the halo with preoperative
traction or between staged surgery; or posterior-only vertebral col-

umn resection.®'3

Table 2. Comparison between pre- and postoperative radiographic
parameters of patients with severe scoliosis (= 100°) who underwent two-

stage surgery with and without Halo-Gravity Traction.

Characteristics Traction No traction o
(1263.2%) (7/36.8%)
Apical vertebral 0.443"
T6 (17100%)
T7 (3/75%) (1/25%)
T8 (3775%) (1/25%)
T9 (3660%) (2/40%)
T10 (3/75%) (125%)
T12 - (17100%)
Osteotomy degree 0.021"
1 (4/80%) (120%)
2 (7/77.8%) (2/22.2%)
5 (120%) (4/80%)
Proximal thoracic preop. (°) 41.97414.14 | 39.00+16.00 | 0.722
Proximal thoracic postop. (o) 23.93+11.21 16.10+£8.73 0.172

Main thoracic preop. (o) 104.654+17.75 | 100.00+24.69 | 0.61?

Main curve on thg last traction or 85.67 + 17.41 9474132 0.302
distraction (o)

Main thoracic postop. (0) 49.50+14.04 | 39.57419.93 | 0.212
Thoracolumbar/lumbar preop. (o) | 60.40+32.21 | 42.01+23.31 | 0.182
Thoracolumbar/lumbar postop.(o) | 26.60+£22.28 | 21.61+£7.62 0.49?

Coronal flexibility (%) 11.83+6.28 8.49+2.80 0.13?
Coronal correction postop. (%) 50.62+9.44 | 61.20+£13.19 | 0.05?
Thoracic kyphosis preop. (o) 43.49+1293 | 40.72+9.05 0.69?
Thoracic kyphosis postop. (o) 30.30+5.09 30.60+7.20 0.942
Sagital correction (%) 27.29+14.36 | 24.97+£7.99 0.70?
Pelvic obliquity preop. (0) 5.87+5.78 6.11£2.41 0.90%
Pelvic obliquity postop. (o) 5.40+7.04 6.31+5.86 0.792
CVA preop.(Cm) 3.254+2.00 3.77£1.99 0.59?

CVA postop .(Cm) 1.54+1.78 1.62+1.51 0.91?
Coronal dar preop. 22.82 +4.49 25.22+7.88 0.662
Coronal dar postop. 9.91+0.48 10.28+5.88 0.90?
SVA preop. (Cm) 3.35%4.11 3.560£6.23 0.952

SVA postop. (Cm) 3.10+3.02 3.684+2.93 0.692
Sagital dar preop. 12.26+2.17 9.63+2.52 0.28?
Sagital dar postop. 8.50+0.56 6.97+2.61 0.332
Lordosis (I1-s1) preop. (o) 57.72+9.76 48.81£15.34 | 0.132
Lordosis (I1-s1) postop. (o) 52.64+9.86 | 45.35+12.20 | 0.17?
Pi 42.014£15.06 | 22.00£14.32 | 0.012

PT preop. (0) 156.4149.10 | 20.20+17.00 | 0.43?

PT postop. (o) 16.9849.94 | 24.31+£18.66 | 0.272

SS preop. (0) 37.87+8.31 29.30+7.70 0.042

SS postop. (o) 37.55+8.25 29.68+6.24 0.032

Fused levels 12.41£1.31 13.42+1.61 0.152
Implant density 0.84+0.11 0.69+0.11 0.012

1-p by the likelihood ratio test; 2- p by the student's t-test. CVA (Coronal Vertical Axis), DAR (Deformity
Angular ratio), SVA (Sagittal Vertical Axis), Pl (Pelvic Incidence), SS (Sacral Slope), PT (Pelvic Tilt).

Coluna/Columna. 2021;20(4):254-9

257

Table 3. Intra- and postoperative surgical complications in patients with
severe scoliosis (= 100°) who underwent surgery in two stages with and
without Halo-Gravity Traction.

Complications Traction No traction p*
Neurologic deficit 0.51
Intraoperative 1st time (1/25%) (3/75%)
Intraoperative 2nd time (2/66.6%) (1/33.4%)
Dural tear 1.00
Intraoperative 1st time (1/100%) -

Pneumothorax 0.43
Intraoperative 1st time (1/50%) (1/50%)
Intraoperative 2nd time (5/71.4%) (2/28.6%)

Implant failure 0.52
Postoperative 2nd time (1/33.4%) (2/66.6%)

Wound infection 1.00
Postoperative 2™ time (1/50%) (1/50%)

*p by Fisher's Exact Test.

In a multicenter study that assessed the effect of traction on
severe spinal deformities, no difference in percentage of correc-
tion was found between the major curve in the halo and no halo
groups after two years of follow-up. Those authors also observed
that patients submitted to preoperative traction exhibited less need
for vertebral column resection to correct deformities than the group
that did not use this procedure.'

Corroborating the findings of the abovementioned research, the
present study found no difference between the final value of the ma-
jor curve in patients submitted to, or not submitted to staged traction
(49.50+14.04; 39.57+19.93, p>0.05) after two years of follow-up.

A number of authors®who assessed the efficacy of cranial halo
traction after anterior release surgery, followed by definitive posterior
fusion for severe scoliosis (=100°), reported that on average, staged
traction reduced the Cobb angle of the major curve from 100° im-
mediately before anterior release surgery to 75° before final fusion.
The patients weighed an average of 35.1 kg, the maximum weight
of 12.7 kg was used for traction, i.e., 36% of body weight, with an
average use of 53.5 days.

In our study, none of the patients underwent anterior release
surgery in the first stage, exhibiting an average decline in the Cobb
angle of the major curve, from 104° before surgery to 85° before
final posterior fusion with the use of staged traction. However, in
our research, the patients weighed an average of 45 kg, with the
maximum weight of 10kg for traction, i.e., 22% of body weight, for
an average use of 17 days.

In another study, which assessed the effect of preoperative trac-
tion in pediatric patients with severe scoliosis, the preoperative Cobb
angle of the major curve was decreased to 44° (37.4% correction),
using average traction of 35.8% of body weight for an average period
of 70 days."®

In our research in the final postoperative follow-up, the major
curve was decreased to 49.5°, with a 55% correction in relation to
the preoperative value in the group submitted to cranial halo traction.
However, it is important to emphasize that there were no significant
intergroup differences in these variables.

During assessment of the effect of preoperative cranial halo
traction on severe scoliosis and kyphosis in adults, Shimizu et al.,®
observed that pelvic tilt (PT) decreased after traction. This may indi-
cate that the thoracic kyphosis/thoracolumbar correction improved
compensatory pelvic retroversion and hip extension.®

In the present study, coronal imbalance improved considerably
in both groups, albeit with no significant difference between them.
There was no significant improvement in sagittal alignment param-
eters in either group. The authors believe this was because the pa-
tients had no kyphotic deformities or significant sagittal imbalance.

The prevalence of complications inherent to cranial halo traction
is 22%, the most common complication being related to the pins
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(16%), such as pin loosening requiring replacement, infection at
the insertion site, the need for oral antibiotic therapy, debridement
or local asepsis. The following complications may also occur: cer-
vicalgia, nystagmus, dizziness and nausea, which can be relieved
by reducing the traction weight.'® These complications were not
observed in the present study.

The prevalence of surgery-related complications was 32%. These
were related to implant failure, loss of curve correction and surgical
wound infection had the same prevalence of around 4%. Pulmonary
complications such as atelectasis with the need for mechanical
ventilation, pneumonia and hemopneumothorax represented 5%,
while neurological deficit had a combined prevalence of 1%.'

Halo traction is not indicated in certain situations, such as fixed
cervical kyphosis and cervical instability. Excessive distraction may,
in some cases, result in cervical deformity.'”” An alternative to the
contraindications and limitations of cranial halo traction is temporary
internal distraction.®

In a study'® that assessed the effect of internal distraction with
a minimally invasive technique, performed according to Buchowski
et al.,’® with no posterior or anterior release in staged surgery for
the treatment of stiff and severe scoliosis, a 49% correction was
observed in the primary curve after this procedure, with T5-T12 sagit-
tal imbalance correction of 26%. At 12 to 15 weeks after the initial
surgery, patients were submitted to posterior fusion, without the need
for three-column osteotomy, achieving final average correction of
64% without death or neurological and pulmonary complications.'®

In our research, the patients submitted to temporary internal
distraction (the no traction group) without a minimally invasive tech-
nique and only one distraction showed a reduction in the primary
curve after this procedure of around 5% and after the final procedure,
with a larger number of VCR, around 60%, and a final sagittal Cobb
angle correction of 25%.

Another study that assessed the result of staged surgery with
temporary internal distraction for patients with severe and stiff sco-
liosis found that the preoperative primary coronal thoracic curve
was corrected by 46% after the first operation (129.8° to 70.5°) and
60.4% (129.8° to 51.8°) after the second procedure, while preopera-
tive kyphosis was corrected by 50.9% (94.7° to 46.2°) after the first
operation and 64.8% (94.7° to 32.9°) after the second. The average
hospitalization time was 28.5 days for the first operation and 24.6
days for the second, with 6 months between them.?

In the present study, the average hospitalization time was 52.14
days in the group that underwent internal distraction, with no signifi-
cant difference in relation to the cranial traction group (53.09 days).
However, it is important to emphasize that patients submitted to
temporary internal distraction exhibited lower implant density when
compared to the cranial traction group (0.69 x 0.84, p < 0.05).

In this study, 22 complications related to surgical procedures
were observed, albeit without significant differences between them.
The traction group included one patient with a decline in motor

evoked potential during the first and second surgery. Neuroprotec-
tive measures were performed (increased average blood pressure,
use of saline solution and methylprednisolone) with the patient evolv-
ing to Gl paresis of the lower left limb in the immediate postopera-
tive after posterior fusion (Medical Research Council Scale). Motor
rehabilitation was prescribed, with complete recovery by the final
follow-up. Another patient exhibited a decline in somatosensory
evoked potential, for which neuroprotective measures were also
conducted, evolving to Grade Il strength immediately after surgery.
The patient was referred to motor rehabilitation, returning to Grade
IV strength in the final follow-up.

It is important to highlight one case of dural tear in a patient
with myelomeningocele in the traction group, during the first stage
of surgery. The wound was sutured with complete resolution imme-
diately after surgery. The same patient underwent thoracic drainage
during the procedure, and the chest drain was removed after 3 to 5
days due to resolution of the pneumothorax. The patient developed
a pressure ulcer in an infected sacrum, and after the infection was
resolved, underwent microsurgery with flap rotation, resulting in
total resolution. Only one patient exhibited broken implants in the
postoperative follow-up, and underwent two revision surgeries to
replace the material, resolving the case.

Despite the lack of significant differences between complica-
tions in the two groups, possibly due to the surgeons’ experience
in performing posterior vertebral column resection, staged cranial
traction reduced the need for more aggressive corrective procedures
in the last surgical stage, suggesting that this is the more preferable
method in these cases.

Although this is a comparative study on the treatment of severe
scoliosis, it has the following limitations: it is a case series study
with a small sample conducted at a single facility, and it does not
address important issues such as the pulmonary and nutritional
function of these patients.

CONCLUSION

Although the results showed no difference in effectiveness be-
tween the two methods, the authors of the present study believe that
staged cranial traction may be a more effective and safer method
for less experienced surgeons, for the correction of severe and stiff
scoliosis, as it decreases the need for more morbid osteotomies
such as posterior vertebral column resection, by correcting the
deformity in a more gradual and controlled manner. It is believed
that lower weight associated with a shorter cranial traction period
(average of two weeks) helps to lower the risk of complications when
using this method.
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