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ABSTRACT

Objective: Topresent themost recent experienceintheindications
of theanterior approach to the thoracic and lumbar spineandthe
aspects of the operative technique with its results. M ethods:
From September 2002 to September 2004, 23 patientswereadmitted
with surgical anterior lesions on thoracic and/or lumbar spine.
The types of lesons were traumatic (12 patients), infectious (6
patients) and neoplasic (5 patients). All patients were treated by
anterior vertebra replacement with titanium mesh cylinder filled
with autograft or polymethylmethacrylate (PMMA)
supplemented with anterior ingrumentation (smilar to the Z-
plate system). Results: Twenty-two of the 23 patients obtained
agood anterior decompression and stabilizationthroughasingle-
stage gpproach and only one patient required subsegquent pos-
terior fusion for evident instability. Twenty-two patients
demonstrated radiographic heding after anterior surgery. One
patient hasdied for clinica reasonsduring follow-up. All except
one patient (Frankel A) with neurologica deficits recovered.
During follow-up the radiographs and computed tomography
(CT) scan showed satisfactory decompression and correction
of deformities aswell as they did confirmed fusion (in case of
graft use) and stahility, without losing reduction. Conclusion:
Anterior arthrodesis using instrumentation after a single-stage
anterolateral decompression and reduction procedure can yield
successful clinical results in the treatment of anterior
thoracolumbar disorders.

KEYWORDS: Arthrodesis, Thoracic vertebrae; Spine;
Surgical procedures, operative

RESUMO

Objetivo: goresentar experiéncia recentecom abordagem anterior
da colunatorécica elombar no tratamento de diferentes doencas
desse ssgmento vertebrd. M éodos: avaliacio de 23 pacientesno
periodo de dois anos, com patologias cirlrgicas envolvendo o
corpo vertebrd, nos segmentos torécico elou lombar. Tipos de
lesfo: traumética (12 pacientes), infecciosa (sais pacientes) e
neoplésica (cinco pacientes). Todos os pacientes foram tratados
com subdtituicdo de corpo vertebrd por cilindro detitanio, preen-
chido por enxerto autdlogo ou palimetilmetacrilato, complementada
com instrumentacdo anterior (Smiliar a0 Sstema de placa-Z).
Resultados: dos 23 pacientes, 22 obtiveram estabilizacdo e boa
descompress2o anterior através de uma Unica abordagem anteri-
or. Apenas um paciente necessitou de fusdo viaposterior comple-
mentar devido aingtabilidade evidente. Um paciente faleceu por
razOesdinicasduranteo seguimento. Exceto o pacientecom défice
completo (Franke A), todos 0s paci entes gpresentaram recupera-
¢80 neuroldgica. Durante o seguimento, radiografiasetomografia
computadorizada evidenciaram adequada descompressao neurd,
correco das deformidades, bem como fusdo (no uso de enxerto)
eestabilidade. ComplicacBes especificas do acesso ocorreramem
cinco pacientes(21,7%): doiscasosdehemotdrax, um casotrans-
torio de sindrome de Horner, um caso reversivel de anestesa
inguina e um caso de perda do parafuso. Conclusio: artrodese
anterior com instrumentacdo gpds descompressto antero-laterd
e reducdo em procedimento Unico proporcionou bons resultados
dinicos e radiol6gicos no tratamento de diferentes doencas do
segmento toracolombar da coluna vertebrd.

DESCRITORES: Artrodese; Vértebrastorécicas;, Coluna
vertebral; Procedimentos cirlrgicos
operatorios
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INTRODUCTION

There is a natural tendency of treating spine diseases by the
approach that the surgeon is more used to. Yet thereisaso a
premise that an anterior problem should demand a direct
solution, that is, an anterior surgery.

Anterior surgery on the spine represents aless commonly
utilized but important adjunct inthearmamentarium of thespine
surgeon. The anterior approach provides excellent exposure of
the thoracic and lumbar spine®®®. Through a single-stage
approach, direct visuaization for spine decompression and
stabilization is possible. Anterior approaches to structured
insufficiency of the anterior and middle column and to anterior
decompression of the neura structures are based on solid
theoretical conceptswithfavorableclinical results!®t3, Spindl
reconstructionin casesof tumor, infection or traumawill conti-
nue, under certain circunstances, to be routine indications for
anterior surgery of thethoracic and lumbar spine'®222336-38, On
the other hand, the anterior approach to thethoracic and lumbar
spineisamore complex procedure, and requires anatomic and
technical knowledgement by the spine surgeon. The spine
runs through anatomical regions which involve various
specialties, so asurgeon working on the spine must be able to
reach the spine by the thoracic, thoracolumbar, lumbar or ab-
dominal routes. Without special training or help from an
appropriate specialist, anterior surgery is difficult and
dangerous. Thereisaso peculiar morbidity directly related to
thisway of accessing the spine.

Wereport our provisional resultsin 23 patients undergoing
anterior reconstruction for a variety of surgica indications.
Rational anatomic approaches to the spine in these areas are
presented, and the authors explain the relevant thoracic and
abdomina concernsto aspina surgery.

METHODS
A prospective series of 23 consecutive patients submitted to
anterior lumbar and/or thoracic spine arthrodesis during a 24-
month period was analyzed (Table 1). The criteriafor surgical
intervention were: parcia or progressive neurologic deficit,
kyphoticangulation >25’ at one segment, progressivekyphosis,
lesonwithlossof 50% of vertgbral height with angulationand
residua cand diameter 50% of normal. Al patientshad failure
of the anterior and middle columns as viewed on CT scan. In
these criteria were included severe burst fractures and
destructive infeccious or neoplasic body vertebral lesions'2.
All patientswere submitted to standard anterior spinesurgery:
thoracotomy (in nine patients), thoraco-phreno-lumbotomy (in
nine patients) and lumbotomy (in five patients). Only three of
them were operated on by the right side. In all cases, it was
used Z plate fixation and autologous bone (rib or vertebral
bone) inside the cylinder, except in the tumor cases. In these
ones, the cylinder was filled in with PMMA.

Painand neurologica deficit (Frankel scale) wereeva uated
in each patient before and after the procedure. Pain was
assessed using avisua analog scale, with scores ranging from
zero to ten, before and after the operation.

Postoperatively patients were mobilized immediately, but
should wear a custom-molded thoracolumbar orthosis. Only

one patient who was submitted to anterior and posterior fixation
did not weer orthosis. The patientswere out of bed with physical
therapy as soon as the chest tube was discontinued (48-72
hours). For three months, thethoracolumbar orthosiswasworn
whenever the patient was out of bed.

All patients had preoperative anteroposterior and lateral
radiographsand aCT scan. The determination of apercentage
of canal compromisefromtheaxia CT scanwas performed by
drawing an oval to approximatethetrue spina cand, usngthe
maximal A-P distance as the denominator, and measuring the
depth of retropulsion of bone as the numerator. It was also
observed the position of the aorta and vena cava for sugery
planning. The kyphosis angle were measured from the superi-
or endplate of the vertebral body aboveto theinferior endplate
of the affected vertebra body using the Cobb technique (Figure
1D and E). Thepercent of collapsewasca culated by measuring
the height of the anterior cortex of the affected vertebral body
and dividing it by the average anterior heights of the intact
vertebral bodies above and below. The cases of neoplasm and
infection diseases were also eval uated by magnetic resonance
image (MRI) on the research of epidura compomising. These
cases were also treated with complementary radiotherapy and
antibiotic therapy respectively.

Plainradiography wasperformed for follow-up examination
at one, two, and six month to assess vertebra column stability.
At three month, a CT sagital and corond reconstructions and
a functional radiography were done to assess fusion and/or
stability.

SURGICAL TECHNIQUE

The transthoracic approach to the spine begins by placing the
patient inthelateral decubitus position. Theleft-side approach
is most often chosen because it is easier to elevate the aorta
from the spine than the vena cava on the oposite side. If vessel
injury occurs, the aorta is much easier to repair®. The right-
sided approach has advantages in higher thoracic levels
because there are no important structures except the azygos
venous system.

When exposure of thespinehigher than T6 leve isrequired,
adouble-lumen tube must be utilized so that the lung may be
deflated in order to aid visualization of the thoracic spine. After
the patient is positioned in the lateral decubitus position, the
tableisflexedto pull out the soft tissues of theflank and chest®#,

Thesurgeon must select aribfor ressectionin order toexpose
the spine and he can use it asif bone graft (Figure 2A).Therib
resected should be the rib that is one level above the highest
working areg, or “theribtwo levelsproximd toleson sitelevel”.
Itiseaser to work caudad than cephdad in the chest dueto the
dightly downward angulation of therib cage?.

The skin and subcutaneous tissues are open from the late-
ral border of the paraspinous musculature to the sternocostal
junction over theribto beresected. If necessary higher exposure,
the incison may curve around the scapular border and the
scapulais retracted cephalad.

The rib is then subperiostedly stripped from the angle of
the rib to the costal cartilage, using a curved tipped elevator
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TABLE 1- Consecutive patients who underwent a anterior thoracic and/or lumbar arthrodesis

Number Age (years) / Clinical finding Diagnosis Frankel Approach
Sex
1 31 /M LL dysesthesias Burst fracture (T12) D Left thoraco-phreno-lumbotomy
LL weakness
Hypoesthesia at T10
2 29 /M Dorsal pain Burst fracture (L1) E Left thoraco-phreno-lumbotomy
3 72 /M Intercostal pain Spondylitis (T6) E Right thoracotomy
41 /M Paraplegia Fracture-dislocation A Left thoraco-phreno-lumbotomy
Anesthesia at T12 level (T12-L1)
5 63 /M LL weakness Hemangioblastoma C Left thoracotomy
Hypoesthesia at T10 level (T8)
Urinary retention
6 69 /M LL weakness Mieloma (L1) D Left thoraco-phreno-lumbotomy
Lumbar pain
45 /W Lumbar pain Burst fracture (L1) E Left thoraco-phreno-lumbotomy
33/ W Dorsal pain Spondylitis (T8) E Right thoracotomy
Fever
Kyphotic deformity
9 58 /M Lumbar pain Burst fracture (L3) D Left anterior retroperitoneal
LL weakness (lumbotomy)
10 21/ M Lumbar pain Burst fracture (L2) E Left anterior retroperitoneal
(lumbotomy)
11 19/M Dorsal pain Burst fracture (T12) E Left thoraco-phreno-lumbotomy
12 48 /M Dorsal pain Burst fracture (L2) E Left anterior refroperitoneal
(lumbotomy)
13 52 /M Dorsal pain Burst fracture (T12) D Left thoraco-phreno-lumbotomy
LL weakness
14 62 /W LL weakness Adenocarcinoma C Left anterior retroperitoneal
Lumbar pain metastasis (L2) (lumbotomy)
15 28 /M Dorsal pain Spondylitis (T8) E Right thoracotomy
Kyphotic deformity
16 77 | W Lumbar pain Spondylitis (L2 / L3) C Left anterior refroperitoneal
LL weakness (lumbotomy)
Urinary incontinence
17 55/ M Dorsal and intercostal pain Adenocarcinoma E Left thoraco-phreno-lumbotomy
metastasis (L1)
18 45 /M Dorsal pain Burst fracture (T12) E Left thoraco-phreno-lumbotomy
19 55/ M Dorsal pain Burst fracture (T12) E Left thoraco-phreno-lumbotomy
20 45 /W Dorsal pain Burst fracture (T11) E Left thoraco-phreno-lumbotomy
21 45 /W PainLL weakness Spondylitis (psoas D Left thoraco-phreno-lumbotomy
abscess) (L1)
22 67 /M Pain Spondylitis (T8) E Left thoracotomy
23 69 /W Pain Adenocarcinoma C Left thoracotomy

LL weakness

metastasis (T10)

M= Man; W= Women; LL= Lower Limbs
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Figure 1

A) Postoperative CT scan demonstating the right position of the
screws. B) Lateral radiographs 12 weeks following subfotal L3
vertebrectomy and spinal cord decompression (burst fracture).
C) Postoperative CT scan demonstrating fusion mass inside
titanium mesh cylinder. D) Preoperative and (E) postoperative
lateral radiographs in a case of tuberculous spondylitis causing

kyphotic deformity

(Figure 2A). Care is taken to prevent injury to the inferior
neurovascular bundle. The periosted and pleurd bed of theribis
then carefully incised using scissor. Blunt dissection is performed
with afinger or sponge stick to prevent injury to the lung. The
lung is retracted medidly, or if a double-lumen tube has been
placed, it can be deflated a this time. The rib soreader is then
inserted and opened.

The parietd pleura overlying the lateral spinal border is
identified and elevated utilizing forceps and scissors so that
following reconstructive proceduresaflap of pleuramay beclosed
back over the operated area.

Next, the segmentd vessdls overlying the vertebrd body are
ligated in their midsubstance and blunt exposure of the spineis
continued (Figure 3A). A sponge may be packed anterior to the
vertebra body in order to elevate and retract the pleuraand aorta
fromfidd.

The identification of the pedicle and the resection of therib-
head can help in the location of the spind cand. For complete
exposure of the vertebra body, the disc above and below may be
ressected. Diagonally crassing sympathetic nervesmay beincised
inorder to expose multiplevertebrd levels.

The parietd pleurais dosed back over the spine wherever
possible(Figure2D). Closureof thechest cavity isperformed after
visudizating thelung fully inflated. A chest tubeisplaced through
asgparaeincison anditisusudly removed within48to 72 hours
depending on the drainage and reexpansion of thelung. Thechest
iscosed by planes using arib approximator.

Approach to thethoracolumbar spineisprefered from theleft
Sde, inorder to avoid theliver and thevenacava Theincisonis
usudly madedirectly over thetenth rib until thejunction of therib
and the costal cartilage. Theincisionis carried out and it may be
curved anteriorly over the abdomen.

Figure 2

A) The selected rib in subperiosteally stripped. B) Two fingers
placed below the diaphragm to make easier peripheral incision
of it. C) Left thoraco-phreno-lumbotomy: retroperitonel fat (1),
diaphragm (2), lung (3) and psoas muscles (4). D) Parietal
pleura is closed back over spine (open arrow) and the
diaphragm (black arrow) will be reapproximated of this
peripheral wall attachment

After the tenth rib is released and the lung is retracted, the
anterior codtd cartilageissharply split lenth-wise. Thetwo pieces
of cartilage are then tagged and retracted. Theloose aredlar tissue
of the retroperitoned space is identified. Blunt dissection of the
retroperitoned gpacebd ow thedigphragmisperformed mobilizing
the peritoneum forward. Whentwofingersmay beplacedintothe
space below the digphragm, eetrocautery is usad to incise the
digohragm 1to 1,5 cmfromitsperipherd wall attachment (Figure
2B). Inmogt of our casesit wasnot necessary to plit thecartilage,
but only open the posterior hdf of the diaphragm through
thoracotomy.

During this process, marker sutures may be placed <0 that
subsequent regttachment is facilited. The abdomind wall isthen
incised protecting the peritoneum. A largerib retractor can beused
pushing ontheiliacwing, and thenineth rib. The pleuraoverlying
the pine, the crus of digphragm and the proxima attachment of
the psoas muscle areincised and devated from the spind column
(Fgure2C).

Closureis performed on the digphragm by heavy interrupted
suture. Care is taken to match up the previoudy placed marker
sutures. Thetips of the cogtd cartilage are then regpproximated
and the closure on the layer of the abdomina musculatureisthen
performed. A chest tube is inserted under direct vison, prior to
closurethethoracicwall.

Retroperitoned exposurethrough aflank incison affordside-
a visudizationfor vertebrectomy a L 1 through L4°. Thepdtientis
positioned in laterd decubitus position and the operating tableis
extended at theleve of theleson in order to open up thesurgical
ste Theobliqueflank incisonbeginsover thelatera aspect of the
12 rib, which is resected. Using blunt dissection, a plane is
devel oped between thetransversdis fasciaand retroperitoned fat
posteriorly and the quadratus and psoas muscles dorsdly (Figure
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2B). During the exposure of the retroperitoned space, if the

peritoneumisinjuried, repair should be performedimmediately to

prevent herniation of the bowel.

Theplaneof dissectioniscarried anterior to the psoasmuscle
to the great vessdls. Dissection should be centered at the disk
gpace in order to avoid injury to the ligated segmenta vessdls.
Thepsoasisretracted back to the base of the pedicle, animportant
landmark identifying the anterior margin of thedura sec.

After all steps of the approaches already described the
intervertebral disksaboveand bd ow theoperativeleve areexcisd
back to the posterior longitudinal ligament. For routine
decompression and gtrut grafting only two thirds of the vertebral
body are removed, preserving athinring of contralateral annulus.
Thevertebra body can be debulked utilizing rongeursor curettes,
or it can require use of ahigh-gpeed burr to removethe cancdllous
bone back to a thin shell of the pogterior cortex. Entry into the
cand can beaccomplished utilizing theburr or excising thebase of
the pedicle (Figure 3B). The defect in the pogterior cortex can be
enlarged utilizing curettes and Kerrison rongeurs. The posterior
cortical wal can be removed by impecting it into the vertebra
body defect.

Once decompression has been completed, recongtruction of
theanterior column isundertaken through strut grafting. A careful
layer-by-layer dosureisessentid in avoiding viscerd hernietion.

Some pointsshould benoted to facilitate the thoracolumbar
Spine surgery:

o A left-sided approach is preferred because of the relative
ease of mobilization and reposioning of the aorta when
compared with the vena cava. Besides, at abdominal level,
theliver islarger than spleen and moredifficult to mobilize.

o Care should be taken so that the vessels are ligated and
incisedintheir midportionsto prevent thefailureand release
of the sutures (Figure 3A).

o A gtrut graft of appropiatelength and wideismandatory, and
it is common to require an amount of pressure in order to
impact the graft into a stable position.

o Reversing the hyperextended position of the operating table
locksthe graft into place and can facility it impactation.

e Asthe surgeon is placing the graft, the assistant can apply
external pressure in the midline of the spine posteriorly in
order to correct any kyphosis present (Figure 1D and E).

o Care needs to be taken to ensure that the graft does not
encroach upon the spind canal.

o Cobbs eevators and curettes are used to thoroughly remo-
vedl remmants of cartilaginous endplate back to the bony
endplates; the bony endplate is then partially decorticated,
but it isimportant to preserve at least some of the endplate
mechanicd gability. Avoidinjury end-plateto avoidtitanium-
mesh for didocation.

o Intercostal block and placement of aepidural cateter under
direct visualization arerecommended.

RESULTS
The average duration of follow-up was six month. One
patient died during follow-up period.

Concernig ethiology, there were three types of ver-
tebral body lesions: traumatic, infectious and neoplasic.

COLUNA/COLUMNA. 2006;5(2):90-98

Figure 3

A) Surgical view showing the segmental vessels ligated in their
midpositions. B) Subtotal corpectomy and spinal cord
decompression (black arrow) and the use of a distractor (open
arrow). C) Tuberculous spondylitis at T8. D) Late CT
demonstrating that reconstruction was performed utilizing a
Harms cage filled with rib autograft

There were 12 patients with traumatic lesions. Ver-
tebral lesions were classified by the Magerl et al.®
scheme modelled on the AO classification of limb
fractures. The mean age was 40 years (range, 19-58).
There were 10 male and 2 female patients. Eleven
patients had a burst fracture (type A3), with
compression failure of the anterior and middle columns
of thespine (level T12in 6, level T11in1,level L1in 2,
level L2in 2, level L3in 1). None of them had complete
lesion. One of these 11 patients presented with
osteoporotic compression fracture. One patient
presented unstable fracture-dislocation (type C1) of
the thoracolumbar spine and had complete deficit.
Initialy, all patients with traumatic lesions underwent
single-stage anterior fusion with instrumentation and
surgical mesh implants filled with autograft (rib and
morsilized vertebral bone). The case of unstable
fracture-dislocation also has been treated by open
reduction, short segment fixation and fusion. In this
case, anterior dural laceration was found during
procedure, but without postoperative cerebrospinal
fluid leakage. The patient had complete neurological
deficit and remained unchanged.

Five patients presented with tumoral disease: three
cases of adenocarcinomametastasis (at L1 ,L2 and T10),
one case of plasmocitoma (at L1) and one case of
hemangioblastoma (at T8). The mean age was 63 years
(range, 55-69). There were three male and two female
patients. All patients were managed by corpectomy, and
antero-lateral internal fixation with the titanium mesh
cylinder filled with polymethylmethacrylate (PMMA).

Six patients were operated because of the thoracic
and lumbar tuberculous spondylitis(1 at T6, 3at T8, 1
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atL1,1atL2/L3). The mean age was 52 years (range,
28-77). Therewere 4 male and 2 femal e patients. Fusion
with autologous bone (rib) and metallic osteosynthesis
was performed (Figure 3C and D) and open psoas
abscess drainage was performed in two. Prolonged
chemotherapy was administered.

Twenty-one patients were treated with anterol ateral
instrumentation only. In two patients were indicated a
second posterior surgery with pedicle screw fixation.
One patient with a T12 fracture and unrecognized
osteoporosis failed, manifesting increasing kyphotic
deformity 40 days after the initial surgery. This
occurred with loss of stability at the bone-screw
interface. He underwent another surgery and
methylmethacrylate was injected into vertebral body
and into the screw hole, because of the presence of
significant osteopenia, to improve pull-out strength
of the screw. Even so, the spine remained unstable and
the patient had posterior instrumentation performed
in addition to anterior surgery. The second patient with
burst fracture who also had posterior instrumentation
performed showed posterior elements fractured,
althought the anterior surgery had seemed to reach a
good result.

All patientswere graded using the Frankel classification
system. Ten patients presented with a neurological deficit:
1 patient were Frankel gradeA, 4 weregrade C, and 5 were
grade D. Pain levels were significant preoperatively in all

patients. After the procedure, all patients rendered
nonambulatory by neurological deficit or pain became
ambulatory, except one (Frankel gradeA).

On the 12" day afater the surgery, the patient number 5,
who presented with severe paraparesia, experienced
dyspneaand chest pain after standing and walking exercise,
and lethal pulmonary thromboembolism was diagnosed.

Computed tomography (CT) and radiographic study after
surgery showed satisfactory decompression and correction
of deformities (Figure 1D and E). The mean preoperative
canal compromise was 50% (range, 10-80) and percent
collapse of the anterior cortex was 60% (range, 20-80). After
surgery, cana compromisewas 10%, and radiographic height
had been restored to 90% of the adjacent levels. When
present, preoperative kyphosis improved to a mean of 12°
(range, 6-18). At thetime of follow-up, except in the patient
with osteoporotic fracture, no loss of reduction or fixation
was noted in any patient and satisfactory functional result
wasfoundinall patients. CT examinationswith sagittal and
coronal reconstructions were effective for evaluation of
fusion (Figure 1C). All of them demonstrated radiographic
healing and were out of their brace before four months.

The average operativetimewas 240 minutes (range, 210-
360) and the average length of hospitalization after surgery
was 10 days. Mean estimated blood loss was 1700 cc (ran-
ge, 300-3500).

No major or permanent neurologic complications were
encountered. Therewere no cases of neurol ogic worsening,

TABLE 2 - The surgical and medical perioperative complications

Complications Patients Treatment Comentary
Hemothorax* Number3 Thoracotomy for irrigation In cases of inflamatory or
Number 6 and chest tube neoplasic disease, consider to
insert two chest tube or
prolonged drainage
Horner Syndrome* Number 8 Severe osteopenia; even after
vertebroplasty it was necessary
posterior surgery.
Screw loosening* Number 13 Reintervention and Transient
vertebroplasty
Inguinal dysesthesia* Number 14
Superficial wound Number 9 Antibiotics Diabetic patients
infection Number 13
Urinary tract infection Number 2 Antibiotics Infection related with urinary
Number 4 retention and / or
Number 8 cathetherization
Venous thrombosis Number 4 Anticoalugation Paraplegia
Pulmonary Number 5 Ressucitation Severe lower limb weakness

thromboembolism

before surgery

*Complications that were directly attributed to the anterior spinal surgery.
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vascular complications, CSF |eakage, pneumothorax,
diaphragmatic rupture and no plate or screw fractures. One
case of screw loosening was related above. Two patients
reported minimal pain or no pain at final follow-up
observation. None reported severe pain or taking narcotic
medications. After surgery (at T8), one patient developed a
right-sided Horner’s syndrome that resolved five months
later. There were two cases of hemothorax related to the
surgical approach and they were treated with irrigation of
pleural cavity and new chest tube. One patient has
complained passing inguinal dysesthesiaattributed to psoas
muscletraction. Other complicationslike urinary infection,
superficial infection, and deep venous trombosis and
thromboembolism were related to the primary disease and
patient clinical condition (Table 2).

DISCUSSION

The anterior approach to thoracolumbar spine wasinitialy
used to treat tuberculous abscesses. Afterwards the
retroperitoneal aprroach wasused for direct decompression
of burst fractures’®.

Dunn developed an anterior devicewithinitial success®.
Kaneda et al. developed an anterior device that combined
two vertebral staples and two cross-linked longitudinal
rodst®, After that the use of anterior instrumentation has
been supported by biomechanica research'2%,

Zdeblick reported the use of Z-plate for stabilization
following anterior column reconstruction'®. We have used a
similar anterior plating system. Advantages of the Z-plate
systemincludethe plate design, which allowsfor distraction
and compression and conforms to the normal contour of
thethoracolumbar spine. It isal so made of titanium, allowing
postoperative imaging. The original contraindications are
tranglational injuries and fracture dislocation of the spine.

Anterior approaches to the spine are utilized for the
correction of metastatic, congenital, degenerative, traumatic,
and other conditions. The anterior column can be
reconstructed with autograft, allograft, or methylmethacrylate,
all of which can be augmented with protheses such asHarms
Cageslg,zo_

Anterior surgical treatment allowsdirect decompression
of the neural elements and correction of deformity. Newer
anterior instrumentation devices, combined with astructural
graft, allow a stable construct that may obviate a posterior
procedure. An anterior procedure generally requires fusion
of only two levels compared to posterior fusion, which
generally requires more?=,

Through posterior distraction, limited vertebral height
restoration, kyphotic reduction and indirect reduction of
spina canal encroachment was possible?*%. Using posteri-
or distraction, canal encroachment is improved indirectly
by ligamentotaxis. Alternatively, a transpedicular or
costotransversectomy decompression technique can be
used?’. Canal decompression is limited, though, and often
incomplete. In addition, short segment fixation has been
associated with ahighrate of hardwarefailurewith recurrence
of deformity?%. Short segment instrumentation with pedicle
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screws has been associated with a higher rate of construct
failure ranging from nine to 54%. Also, the increase in
kyphosis after posterior surgery ranged from three to 12
degrees’#122212830-32 That is particulary true in cases of tu-
mor. Fourney et al. reported their experience with pedicle
screw fixation in the management of 100 consecutive cases
of spina column tumors®. They concluded that posterior
stabilization aloneis usually inadequate for managing most
spinal tumors because the anterior column is frequently
involved with disease. Only 25 patientsin the seriesreported
could be treated with posterior decompression/stabilization
alone. Besides the rostral and caudal ends of the posterior
construct often extended several levels above and below
the lesion.

Posterior elementsdisrupton, including laminar fracture,
spinous process split, or nondisplaced facet fracture do not
preclude anterolateral plate treatment. Fracture subluxation
with comminutes facet and pedicles fractures and true
fracture dislocation (type C) demand posterior fixation,
combined or not*. One of our patients with burst fracture
who also had posterior instrumentation performed showed
posterior el ements fractured, athought the anterior surgery
had seemed to reach agood result. The pedicle screwswere
used as a supplemental method of fixation rather than as
primary mechanical support devices. Thefinal spinal fixation
in such patient allowed him to walk without external
orthoses. We think that we could have done only anterior
approach. Despite of one of our patients to have a fracture
dislocation, what would be arelative contraindication for Z-
plate®, we have obtained a good resulting in terms of
reduction and stability.

We have succeded on to treat spine infeccious disease
with autologous bone and instrumentation. In two of the
infeccious cases, the anterior surgery also alowed the proper
psoas abscess drainage. Benli et al. reported the surgical
results of 63 patients with Pott's disease who underwent
anterior radical debridement with anterior fusion and anteri-
or instrumentation (23 patients with Z-plate). They
concluded that this procedureis asafe and effective method
in the treatment of tuberculosis spondylitis®.

Option for autografting include the resected rib,
vascularizedrib, iliac crest, freefibula, and vascularized fibula.
Some authors advocate use of alograft¥”. Each technique
varies in its level of sophistication, technical demands,
morbidity from the donor site, and mechanical stability. Iliac
crest is preferred due to its relatively broad surface area,
strength in compressive loading, and favorable ratio of
cancellousto cortical bone®. Iliac graft was not necessary in
any our cases. Autologous grafting, following through
debridement, has been shown to be safe even in the presence
of active pyogenic infeccion®. Methylmethacrylate has been
shown to be strongest in compression and susceptible to
early fatigue fracture in tension, and is usually used in
conjunction with bone grafting in patients with a life
expectancy morethan 1 year. Liquid PMMA may beinserted
into boltholes before bolt insertion to increase purchase if
the bone manifests osteopenia. Thisincreasein pullout force
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is believed to be due to the anchoring effect of bone cement,
which mainly penetrares the intratrabecular space®. In one
of our casesinvolving corpectomy, PMM A -augmented screw
fixation was performed using aZ-plate. Even so, thisprocedure
did not avoid further posterior surgery.

The titanium mesh cylinders act like an adjunt to bone
grafting by encapsulating morselized autograft,
polymethylmethacrylate (PMMA) or alograft and providing
increased strength. In case of spinal tumor, autogenous bone
grafts are also implanted with PMMA to enhance fusion
when life expectancy exceeded 1 year*:. The serrated edges
of the cage interdigitate with the bony endplates and
minimizethe propensity for dislodgment of the system. The
reconstruction with the titanium mesh cage usually is
supplemented with anterior instrumentation.

Anterior bone grafts alone are subject to a high rate of
nounion (10-20%)“?, are unable to withstand the
compressiveload of an erect spine, and are unableto provide
adequate rotational stability. Therefore, most authors feel
that anterior decompression requires some form of internal
fixation. Internal spinal fixation helpsfusion to occur, correct
deformities, and provide early biomechanical stabilization.

We have used the Z-plate for stabilization following an-
terior column reconstruction. Following discectomy,
corpectomy, and decompression, a depth gauge is used to
measure the coronal diameter of the vertebral body. The
starting point for insertion of the first bolt is approximately
1cm anterior to the base of the pedicle and 1cm cephalad to
theinferior endplate of the inferior vertebral body. The bolt
is angled 10° from posterior to anterior in the transverse
planeand parallel to the endplatein the corona plane (Figu-
re1A). A boltissimilarly placed in the cephalad half of the
superior vertebral body. A distractor is attached to the two
boltsand strut grafting isperformed (Figure 3B). The verte-
bral bodiesthat will contact the plate areleveled with aburr
or rougeur to allow maximal contact. The plate is placed
over the boltswith the sl ot oriented superiorly. Compression
ismaintened until the plate is secured into place. A screw is
then placed into the anterior portion of each body through
the designated holes in the plate, angled approximately 10°
posteriorly (Figure 1A). Both the bolts and the screw should
obtain bicortical purchase.

We have noticed some aspects that demand variation
on this technique. The cases of discitis have a particular
difficulty. After proper radical debridement, only part of the
superior and inferior vertebra is left. Due to the exiguous
quantity of healthy bone, it demands ability to place the
screws or extend the corpectomy. It is not uncommon to
have enough room for only one screw. Other observationis
that when we consider a second and posterior approach we
must have in mind the suitability of the classical technique.
The insert point of the anterior screw should allow the
placement of the pedicle screw.

Complications are often approach specific. Faciszewski
et al., in a review of 1223 procedures, reported that the
complication rate that was directly attributed to the anterior
spinal surgery was 11.5%*. McDonough et al. reported

successful fusion with single-stage anterior reconstruction
with allograft and Z-plate in 27 of 28 patients with
thoracolumbar fractures. One patient with osteoporosis
failed and required posterior fusion. In their series others
two patientsweretreated with aplanned two-stage procedure
because of significant facet and pedicle fractures. In thirty
patients, occurred one case of instability, one case of
transient increased weakness and one had prolonged chest
tube output.

Based on our experience and on McDonouh et al.®,
osteoporotic fracture is not a good indication for anterior
approach, at least witout vertebroplasty and a combined
posterior approach. There is a greater risk of cylinder
migration and/or the pull out of the screw like what repend
with our patient number 13.

We had one case of transient Horner Syndrome that was
not explained by the usual anatomy of the autonomic
innervation of eye (surgery at level T8).

There were two cases of hemothorax in our series. In
light of this rate of complication, we have now introduced
several measuresin an attempt to avoid this problem. At the
end of the surgical procedure, extensive irrigation is
conducted prior to closing. We must keep in mind that
neoplasic, infeccious diseases are prone to hemorrhage, and
we must pay more attention to hemostasis and to consider
the use of double thoracic drain or continuous aspiration.

Adeguate exposure of the lumbar spine requires careful
dissection to mobilize the psoas and retract it posteriorly,
taking carenot to injurethe genitofemoral nerve. Thetraction
over psoas can justify the occurrence of transient
dysesthesia in one of our patients.

CONCLUSION
It must be noted that this report are case collection study
involving very short follow-up and avariety of indications.
It is not expected that this article will be al-inclusive, but
the authors could testify some important aspects from
literature concerned.

The anterior approaches provid excellent exposure of the
relevant bony anatomy and can be used to secure anterior
column support with bony fusion. It is possible direct
visualization for anterior decompression and stabilization
through a single-stage approach, and lessened the need for
second-stage posterior stabilization. Anterior instrumentation
alone can usually be used if decompression is isolated to
one or two levels, if the posterior column is not very
damaged, and if there is no severe trandlation instability.

Surgery, consisting of anterior decompression, strut
grafting, and fusion, results in a higher recovery rate in
patients with neurologic deficit, earlier fusion, decreased
kyphosis and decreased dural penetration.

Moaost complicationsdo not ater theimprovementin ultimate
functional outcome when they are recognized and treated
appropriately. The main factor influencing the occurrence of
complications is surgica experience. Anterior spina fusion
surgery is a safe procedure and can be used with confidence
when the nature of a patient spinal disorder dictatesits use.
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