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Abstract:
Objective: There is no consensus regarding the ideal approach for corpectomy in destructive metastatic
thoracolumbar spine disease. The purpose of this study is to report operative data, clinical and radiological
outcomes of patients undergoing minimally invasive stabilization, decompression, transpedicular corpectomy and
anterior column reconstruction of thoracolumbar metastatic disease at our institutions. Methods: Forty patients
including 19 males and 21 females with an average age of 58 years underwent minimally invasive pedicle screws
stabilization, mini open decompression and transpedicular corpectomy for treatment of single-level metastatic
destruction of the thoracic or lumbar spine. All patients were neurologically intact. Results: The mean follow-up
was 17 months (7–21 month). The mean operative time was 256 min (range, 230–390 min) and the mean blood
loss was 1350 mL. Visual Analogue Scale(VAS) was significantly improved from 6.7 to 0.7 at last follow-up.
Vertebral kyphosis decreased by 16° to 7.8° postoperatively (P<0.001). Local kyphosis and percentage of
collapse were also significantly improved from 8° to 5.6° and from 35% to 16% at last follow-up. No patient
worsened the neurological condition postoperatively. Conclusion: Minimally invasive transpedicular corpectomy
seems to be a safe and effective technique to manage thoracolumbar fractures without neurological impairment.
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corpectomy has been recently added to this minimally invasive strategy
Introduction

treatment[17–18] to enhance both reduction and mechanical support of

Bony metastases are a frequent problem in patients affected by cancer,
the anterior column. As percutaneous or transmuscular screwing plus
and those with bony metastases involve the spine in approximately
transpedicular corpectomy through a posterior one stage approach for
50%[1]. In cases of destructive thoracolumbar spine disease there is a
treatment of vertebral metastatic destructions gains popularity, its
high risk of significant collapse and deformity which may increase the
effectiveness has yet to be established. We conducted a multicenter
risks of pain due to mechanical compression of the different painstudy to report operative data, clinical and radiological outcomes of
producing structures or clear instability, symptomatic mechanical
patients undergoing minimally invasive management of destructive
compression of neurostructures and rapidly progressing neurological
metastatic thoracolumbar disease at our institutions.
deficit. Many of these criteria are used to make surgical indications but
cannot be handled rigidly. Thus, it should beweighted in an

Method and Patients

interdisciplinary decision-making process[2–3].

Demographic Data: We retrospectively reviewed a series of 40

Moreover there is no consensus regarding the ideal treatment. The

patients who underwent mini open transpedicular corpectomy and

destructive metastatic thoracolumbar spine disease can be treated in

transmuscular stabilization for treatment of single-level destructive

different ways. During the past few decades, many surgical techniques

metastasis of the thoracolumbar spine in 3 centers in Germany and

of reconstruction and stabilization have been described involving

Greece (Offenbach, Frankfurt, and Athens).

anterior[4–7], posterior or both approaches[8–10].The combined posterior-

All patients were neurologically intact. There were 19 males and 21

anterior approach for thoracolumbar corpectomy and stabilization is an

females with an average age of 58 years (range, 41 to74 years). The

established procedure for surgical treatment of destructive metastatic

affected levels were T3 (n=1), T5 (n=1), T6 (n=2), T7 (n=1), T8 (n=1),

thoracolumbar spine disease[9–10]. The main disadvantage of these

T9 (n=1), T10 (n=1), T11 (n=3), T12 (n=6), L1 (n=3), L2 (n=2), L3

procedures is directly related to the morbidity of these approaches.

(n=2), L4 (n=3) and L5 (n=3). All demographic data are summarized

Anterior spinal pathologies of the thoracolumbar spine have been

in Table 1.

treated by anterior transthoracic, thoracolumbar or retroperitoneal
approach.

Table 1: Level of pathology in patients
Vertebral level

n

Vertebral level

n

T3

1

T11

3

The combination of posterior stabilization and anterior decompression

T5

1

T12

6

is essential for circumferential treatment when the ventral portion of

T6

2

L1

3

T7

1

L2

2

the vertebral body is involved.

T8

1

L3

2

Transpedicular corpectomy and expandable cage reconstruction is a

T9

1

L4

3

T10

1

L5

3

promising alternative for the treatment of various destructive vertebral
pathologies involving trauma, infection and metastatic disease[11–14].
The transpedicular approach provides a wider exposure of the posterior
and lateral portion of the dura than strictly anterior approaches.

Surgical Procedure: (Fig. 1A–F) Patient were positioned prone on a
radiolucent table allowing AP and lateral fluoroscopic control. Prior to
draping the patient, the midline and the projection of the pedicles were

[15]

Originally aimed to treat degenerative diseases

, the percutaneous

pedicle screwing technique has been progressively introduced for the
treatment of thoracolumbar spine fractures[16] and for instabilities due
to metastatic thoracolumbar disease[11]. This surgical technique avoids
the drawbacks of conservative treatment with very limited morbidity
by minimizing iatrogenic soft tissue injury. Mini open transpedicular
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identified and marked on the skin. A midline skin incision is performed,
but the fascia is preserved. After the level of interest is identified,
percutaneous pedicle screws are placed 2 levels above and below the
planned corpectomy site. This is performed using Jamshidi needles,
Kirschner wires, and a cannulated screw system under fluoroscopic
guidance (Matrix and Synthes Spine). PolyMethyl–MethAcrylate
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A

D

C

B

E

F

Fig. 1: A and B: Preopertaion. MRI showing a T12 vertebral body metastasis with epidural mass and myelocompression. C: Intraoperation photograph showed the
midline skin incision, inserted screws through the fascia and the limited midline fascial approach for the corpectomy. D: Transpedicular approach to the vertebral
body. E: Cage is inserted past the spinal cord. F: Postoperation X ray evaluation at last follow up.

(PMMA) cement was used in certain cases with osteoporosis for

piece. For cage insertion, a trap-door rib-head osteotomy was then

augmentation of the screws. A limited midline fascial opening was

performed approximately 3 cm lateral to the costovertebral junction

then performed over the corpectomy level, and partial exposure of the

using a matchstick-type bur, and the rib head can be further loosened

lamina above and lamina below was performed. A standard cerebellar

with a rib-head disarticulation technique. These techniques were

retractor could be placed and laminectomy was performed with

described in detail in other publications[12, 17, 18]. Once the rib head was

complete removal of the transverse processes, the ligamentum flavum,

mobilized, an appropriate-sized expandable cage (Altitude, Medtronic)

the inferior aspect of the cephalad lamina, and the superior aspect of

was selected. This was gently placed into the defect by first pushing

the caudal lamina. The rib heads were preserved. In the thoracic spine,

laterally and downward over the rib head. Once past the spinal cord,

the nerve roots were ligated. The pedicles were removed via rongeurs.

the cage was then mobilized medially ventral to the spinal cord.

The discs above and below the corpectomy level were identified using

Anterior-posterior and lateral fluoroscopic images confirmed proper

a Penfield No. 4 dissector, monopolar electrocautery on an extremely

cage placement. Graft material may be packed around the cage

low setting, or a No. 15 blade knife. The transpedicular corpectomy

anteriorly and posterolaterally to perform arthrodesis depending on the

was then performed with a combination of a high-speed bur, pituitary

prognosis of the patients disease. The second rod was inserted, and one

rongeurs, and 0.25-inch osteotomes. Once the corpectomy has been

crosslink was placed. Large drains were left in the epidural space, and

completed on 1 side, a temporary rod was then placed on this side. The

the fascia was closed over the corpectomy site. The percutaneous

temporary rod was necessary to prevent translation of the spine as the

screw fascial openings were closed with figure-of-eight sutures. The

corpectomy was completed. The transpedicular corpectomy was then

subdermal layer and the skin were closed in the standard fashion.

completed on the contralateral side. The discs were removed and the

Outcome Assessment: Operative data (operative time, blood loss) and

end plates of the levels above and below were prepared. The PLL was

complications were reported. During the hospitalization period, clinical

separated from the dura with a Woodson dissector to ensure no tension

evaluation was performed to detect any neurological deficit or

on the dura occurs. The PLL was then removed, and thorough endplate

complication. Pain was quantitatively measured using the visual

preparation was performed. The PLL may be cut with a No. 15 blade

analogic scale (VAS), preoperatively, before discharge, at 1, at 3

knife cephalad and caudad to the corpectomy level and removed in 1

months and at last follow-up. CT scan was performed before discharge,
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AP and lateral radiographs were performed preoperatively, before

while only one case was posterior without neurological compromise.

discharge, at 1, at 3 months and at last follow-up. Deformation in

Clinical Outcome: Pain was significantly improved after the surgery.

vertebral kyphosis, local kyphosis and percentage of anterior column

VAS dropped from 6.7 preoperatively to 2.4 at the day of discharge

collapse between the adjacent vertebral bodies were also measured. All

and 1.5 at the last follow-up. No patient worsened his neurological

data were analyzed using BiAS software program (2006, Frankfurt am

condition after surgery but 4 patients died due to cancer progression.

Main, Germany). For statistical data analysis, the Student t test was

We reported one wound infection, which required new operation

used. A P value less than 0.05 was considered statistically significant.

without removal of the devices. Healing was obtained without sequelae.
One patient had subcutaneous seroma, and it did not persisted further

Results
after needle aspiration. No other complication was reported. The
The mean follow-up was 17 months (range, 7 to 21 months) without
duration of hospitalization was 9 days (range, 7 to 18 days).
lost of follow up whereas 4 patients died because of the primary cancer.
Radiological Outcome: Based on the plane X-ray and CT there was no
no patient was lost to follow-up but 4 patients died because of the
evidence of screw loosening at the operated levels. None of them
primary cancer.

required any revision surgery. None had any neurological complication.

Operative Data: The operative time is calculated from the point of

Postoperative CT scan confirmed well positioning of the devices in all

positioning of the patient to the final wound closure. The mean

cases. Based on the X-rays, all measured parameters were significantly

operative time was 256 min (range, 230 to 390 min). There was

improved (Table 2). Vertebral kyphosis decreased by 16° to 7.8°

significant blood loss during the procedures with the mean blood loss

postoperatively (P<0.001). We reported a slight increase to 8.9° at 3

1350 mL and blood transfusion was required in 25 patients. Packed

months and last follow-up due to cage subsidence in the caudal

RBC replacement ranged from 0 to 9 units (median 2 units).

vertebral end plate. Local kyphosis was also significantly improved

PolyMethyl－MethAcrylate (PMMA) cement was used in 15 cases for

postoperatively from 8° to 5.6° at last follow-up (P<0.01). We noted a

augmentation of the screws. Cement leakage occurred during the

very slight loss of correction during the follow up period.

procedure in 4 patients. Most of the leaks were lateral (three cases),
Table 2: Variations of each radiological parameter during the follow-up period.
Preopertion

Postoperation

1 month follow up

3 months follow up

Last follow-up

Vertebral Kyphosis(°)

16

7.8

7.9

8.9

8.9

LocalKyphosis(°)

8

5.1

5.2

5.6

5.6

Discussion

posterior anterior surgery constitutes a two stage surgery. The posterior

To date, there is no consensus regarding the ideal treatment of the

classical

destructive metastatic thoracolumbar spine disease. In many cases

transthoracic or retroperitoneal flank approach which allows the

surgical intervention is indicated in the treatment of destructive

surgeon to perform corpectomy and vertebral column reconstruction

vertebral body metastases. Many surgical techniques have been

from ventrally. An anterior approach may be contra-indicated in

described but none has proved its superiority over others[7,8,19,20–22].

overweight patients with bronchopulmonary disease, and exposes to

Both posterior and anterior approaches are effective procedures for

respiratory, vascular and visceral complications[23]. A posterior

decompression of neural elements, restoration of vertebral height,

approach requires a wide desinsertion of the paravertebral muscles,

instrumentation and stabilization of the spine. The main limitation of

which leads to iatrogenic muscle denervation, elevated intramuscular

the conventional anteroposterior combined techniques is directly

pressure, ischemia, infections and increased postoperative pain[24].

related to the morbidity of the surgical approach. Thus, the combined

Recent studies showed no clear advantage when anterior is compared
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with posterior surgery in unstable thoracolumbar burst fractures[25].

technique with a significant reduction in morbidity[31]. However, in

Thus, an all posterior instrumentation is becoming increasingly popular

cases of destructed vertebral bodies a posterior stabilization alone can

since many surgical teams are familiar with these techniques.

cause a hardware failure or a significant loss of reduction with

The transpedicular approach allows the surgeon to perform a

subsequent kyphotic deformity. For this reason, Logroscino et al.

corpectomy and reconstruction of the anterior and middle column by

recommended to perform stabilization with long implants (two levels

inserting an expandable cage[26]. Conventional posterior pedicle screw

above and two levels below), with the drawback of reducing spinal

instrumentation often uses distraction forces to reduce kyphosis and

mobility[32]. It is actually well recognized that an extended osteolytic

restore vertebral body height. From biomechanical point of view, long

process in the vertebral body should encourage the strengthening of the

segment instrumentation seems to be safer, as distraction forces are

anterior column in addition to posterior stabilization. The goals of

applied over the whole length of the instrumented spine[27]. Long

stabilization and anterior reconstruction can be achieved in a single

segment stabilization has the disadvantage of blocking more mobile

stage surgery in a minimally invasive fashion and it depends on the

segments and is still associated with a high rate of loss of correction

individual preference of the surgeon which approach he will choose.

and instrumentation failure in case of significant destruction of the

Transpedicular corpectomy allows strengthening of the anterior

vertebral body due to burst fracture[28], while the same principles may

column, by the same minimally invasive posterior approach, limiting

be applied in cases of vertebral body destruction due to metastasis.

the overall morbidity of the procedure. The mean operative time in all

Some

posterior

patients undergoing transpedicular corpectomy was 256 minutes in our

approaches[8,21]. Schnacke et al.[10] reported that adding a plate in after

study And this value is favorable in comparison with the overall

cage placement could provide solid fusion, increased lordotic height

surgical time of dorsoventral combined surgery.

with few complications. With plating the rate of solid fusion increases,

Although the radiographic results, as far as the angular deformity is

graft complications such as collapse, subsidence and extrusion

concerned, have been described as similar there are certain advantages

decrease, spinal sagittal alignment is well maintained and also the need

and disadvantages of one procedure over another. Chou et al.[17]

for external immobilization after the surgery is minimized. However,

reported a series of 8 patients who underwent percutaneous short-

this treatment strategy is technically demanding, associated with

segment stabilization and transpedicular corpectomy for the treatment

significant morbidity and contraindicated in patients in poor general

of pathologies causing vertrebral body destruction with good clinical

condition. In order to reduce iatrogenic lesions, new tools were

and radiological outcome. According to this series, correction obtained

developed to reduce the morbidity of the approach[29].As reported in

in our study is also stable in time with a very slight loss of correction at

the literature[30] implant failure is one of the known complications of

last follow-up in terms of local kyphosis and vertebral kyphosis due to

anterior only surgery. Our rate of implant failure in this case series of

cage subsidence (Table 2). Strengthening of the anterior column

transpedicular minimally invasive corpectomy is 20% (8 cases) due to

obtained by a distractable cage without plating appears to be effective

cage subsidence.

over time, and the results at the final follow-up are equivalent to that

From the first experience using the percutaneous pedicle screw

obtained using an anterior approach[17,30]. Although single-level

stabilization technique in the treatment of degenerative diseases,

corpectomy has a low destabilizing effect by any technique, there is

indications were extended for the treatment of thoracolumbar fractures.

debate about the added advantage of plating for one-level treatment[10].

The most important criticism, made on this strategy, is the lack of

On the other hand, recent papers have reported a good outcome with

spine fusion to ensure long-term stability. Results of a prospective

plating, even at one level, compared with autologous and allogeneic

randomized study demonstrated by Wang et al. legitimized the

grafts without plating[10].

percutaneous stabilization technique for management of thoracolumbar

Mini open transpedicular corpectomies have some risks as well.

spine fractures and the results seemed similar to the open standard

Creation of a cavity and adequate space during corpectomy can
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intensify the risk of myelon contusion. Although there are only few

patients with extended thoracolumbar surgery. The complication rate in

clinical series about transpedicular corpectomy in the management of

present study was minimal and comparable with the published data.

thoracolumbar spine metastases, increased risk of neurologic
compromise was not observed. In most studies published in the

Conclusion

literature the neurologic outcome with tranpedicular corpectomy and

Mini open transpedicular corpectomy followed by minimally invasive

dorsoventral combined approach was comparable[10,17,20,30]. Moreover,

fixation seems to be a safe and effective technique to reduce and

in the thoracic spine there is the need to sacrifice one or more thoracic

stabilize and vertebral destructions due to metastases in a one stage

roots. Nourbakhsh et al.[33] described their experience with

surgery without any neurological sequelae. However, further studies

transpedicular vertebrectomy with anterior cage insertion without

with longer observation are required to support the longevity of this

nerve root sacrifice. We had the same experience with all our cases

treatment and to precise its ideal indications.

below L1. In our series, no neurologic deterioration occurred in all
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