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ApproximAtely 70% of patients with cancer have evi-
dence of metastatic disease at the end of their life.16 
Treatment advances have led to improved survival 

rates for many cancer types, but this has led to a greater 
incidence of metastatic disease, specifically to the verte-
bral column, which occurs in up to 40% of patients with 
evidence of metastatic disease.20,29 Additionally, the spine 
is the most common site for osseous metastatic spread 
that commonly results in severe, debilitating back pain, 

spinal deformity, pathological fractures, and spinal cord 
compression with resultant neurological compromise.20,21

Not all patients with spinal metastatic disease develop 
neurological compromise, but approximately 10%–20% of 
patients present with symptomatic spinal cord compres-
sion. With over 25,000 cases per year, spinal cord injury 
secondary to metastatic tumor compression is more com-
mon than traumatic spinal cord injury.20,21,29 The most 
common location is the thoracic spine (70%), followed by 
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objeCtive Treatment advances have resulted in improved survival for many cancer types, and this, in turn, has led to 
an increased incidence of metastatic disease, specifically to the vertebral column. Surgical decompression and stabiliza-
tion prior to radiation therapy have been shown to improve functional outcomes, but anterior access to the thoracolumbar 
junction may involve open thoracotomy, which can cause significant morbidity. The authors describe the treatment of 12 
patients in whom a mini-open thoracoscopic-assisted approach (mini-open TAA) to the thoracolumbar junction was used 
to treat metastatic disease, with an analysis of outcomes.
MethoDs The authors reviewed a retrospective cohort of patients treated for thoracolumbar junction metastatic dis-
ease with mini-open TAA between 2004 and 2016. Data collection included operative time, estimated blood loss, length 
of stay, follow-up duration, and pre- and postoperative visual analog scale scores and Frankel grades.
resUlts Twelve patients underwent a mini-open TAA procedure for metastatic disease at the thoracolumbar junction. 
The mean age of patients was 59 years (range 53–77 years), mean estimated blood loss was 613 ml, and the mean 
duration of the mini-open TAA procedure was 234 minutes (3.8 hours). The median length of stay in the hospital was 7.5 
days (range 5–21 days). All 12 patients had significant improvement in their postoperative pain scores in comparison with 
their preoperative pain scores (p < 0.001). No patients suffered from worsening neurological function after surgery, and 
of 7 patients who presented with neurological dysfunction, 6 (86%) had an improvement in their Frankel grade after sur-
gery. No patients experienced delayed hardware failure requiring reoperation over a mean follow-up of 10 months (range 
1–45 months).
CoNClUsioNs The mini-open TAA to the thoracolumbar junction for metastatic disease is a durable procedure that 
has a reduced morbidity rate compared with traditional open thoracotomy for ventral decompression and fusion. It com-
pares well with traditional and novel posterior approaches to the thoracolumbar junction. The authors found a significant 
improvement in preoperative pain and neurological symptoms that supports greater use of the mini-open TAA for the 
treatment of complex metastatic disease at the thoracolumbar junction.
http://thejns.org/doi/abs/10.3171/2016.5.FOCUS16162
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the lumbar (20%) and cervical (10%) spine.7,12,13 For lesions 
located in the thoracolumbar junction, an overwhelming 
majority—nearly 85%—are located ventrally in the verte-
bral body and epidural space, with only 15% in posterior 
elements only.7,13

The treatment of metastatic disease of the spine involves 
surgery, radiation therapy, and chemotherapy; surgical de-
compression and stabilization prior to radiation therapy 
have been shown to improve functional outcomes.25 Al-
though posterior decompression and fusion can be a viable 
option for posteriorly located masses, with a majority of 
lesions presenting ventrally and causing ventral epidural 
compression, this can be an inadequate treatment.13,15,25,33 
Anterior approaches have been developed for more ade-
quate and direct ventral spinal cord decompression. Open 
procedures involving thoracotomy can have significant 
morbidity, including chest wall incisional discomfort, dif-
ficulty breathing, and pulmonary effusion. Thus, the mini-
mally invasive techniques used in the treatment of thoracic 
disc herniation and fractures of the thoracolumbar junc-
tion have been adapted for use as a minimally invasive 
thoracoscopic-assisted approach (TAA) for decompression 
and stabilization of metastatic spine disease.18

In this report, we describe the treatment of 12 patients 
with a mini-open TAA for metastatic disease at the tho-
racolumbar junction with an analysis of procedural and 
long-term outcomes. We hypothesize that use of the mini-
open TAA results in significant improvement in preop-
erative pain and neurological outcomes after surgery and 
compares favorably with traditional and novel posterior 
techniques.

Methods
Patient Population

We retrospectively identified patients treated with a 
mini-open TAA for metastatic disease at the thoracolum-
bar junction by the senior author (M.H.S.) during a 14-year 
period from 2004 through 2016. We collected data on age, 
sex, levels affected, pathology, operative time, estimated 
blood loss (EBL), length of stay, duration of follow-up, and 
pre- and postoperative visual analog scale (VAS) scores 
and Frankel grades from the medical records.

operative technique
Preoperative Considerations

For this approach, any history of surgery in the thoracic 
cavity, chest wall trauma requiring surgery, or significant 
infection requiring video-assisted thoracoscopic surgery 
or thoracotomy are contraindications because they can 
lead to pleural adhesions. Additionally, the use of single-
lung ventilation prohibits any patients with severe reactive 
airway disease, such as chronic obstructive pulmonary 
disease or asthma, from undergoing this procedure.11,30 
Patients require general endotracheal anesthesia and are 
usually intubated with a double-lumen endotracheal tube 
to achieve single-lung ventilation. Intravenous high-dose 
steroids were used in patients with symptomatic spinal 
cord compression or myelopathy.20 Consultation with an 
interventional specialist for preoperative embolization was 
sought for every case.14

Patient Positioning
The procedure has been described in detail in a pre-

vious publication.18 The approach must be individualized 
based on the vascular anatomy of the great vessels (i.e., 
aorta and inferior vena cava), but, typically, a left-sided ap-
proach is used to access the thoracolumbar junction (T11–
L2) whereas a right-sided approach is used for the upper 
and middle thoracic spine (T3–10).6 The patient is placed 
in the lateral decubitus position on a radiolucent table with 
4-point support, and an axillary roll is placed, with the arm 
in a Krause armrest. Intraoperative fluoroscopy is used to 
verify patient position, as well as the parallel alignment of 
the spine to the operating table.

Thoracoscopic Access and Exposure
This technique involves the use of 4 access sites around 

the lesion—one for the camera, one for retraction, one for 
suction/irrigation, and one for working access—which, 
along with the anatomical structures of interest, are marked 
on the skin surface (Fig. 1). The working port is placed di-
rectly over the lesion of interest. The endoscopic port is 
positioned 2–3 intercostal spaces from the working port 
to optimize image quality. The suction/irrigation portal is 
ventral and cranial to the working portal. The retraction 
portal allows for safe retraction of the lung and the dia-
phragm and is ventral and caudal to the working portal. 
The “mini-open” refers to the enlarged size (3–4 cm) of 
the working portal in comparison with the other portals 
(1.5–2 cm); this allows for improved cephalad-to-caudal 
access across the vertebral body of interest, and it facili-
tates placement of an expandable cage for reconstruction.26

After the first portal is opened bluntly to minimize in-
jury to the underlying lung and the pleural space bluntly 
dissected, the parietal pleura is opened, the collapsed lung 
is visualized directly, the initial trocar is inserted, and 
the 30° endoscope is introduced into the thoracic cavity. 
The remaining 3 trocar sites are placed under endoscopic 
visualization. The image is oriented in a manner so the 
vertebral body in question is located in the lower edge of 
the video monitor. Next, a pleural flap is elevated and the 
vertebral bodies and discs are exposed.

Placement of Screws and Instrumentation
Anterior fixation in all cases used the MACS TL en-

doscopic anterolateral plate (Aesculap), which includes 2 
clamps and 4 screws (2 anterior stabilization screws and 
2 posterior polyaxial vertebral body screws). One clamp 
and 2 screws are used at each vertebral body adjacent to 
the diseased vertebra (Fig. 2). Using a short K-wire placed 
under fluoroscopic guidance as a guide, a cannulated awl 
is used to decorticate each screw entry point. The poly-
axial screw clamp is assembled and inserted, and the K-
wire is removed after the screw has engaged the cortical 
surface. After the polyaxial posterior screws have been 
placed above and below the diseased vertebral body, the 
clamps are oriented perpendicular to the anterior aspect of 
the vertebral body with careful consideration given to the 
surrounding great vessels.

Corpectomy and Spinal Canal Decompression
Discectomy and corpectomy are performed in a similar 
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manner to an open procedure. The vertebral body in ques-
tion is removed using a median corpectomy with straight 
and curved osteotomes (Fig. 3). These procedures allow 
for direct decompression and visualization of the anterior 
spinal cord.

Interbody Reconstruction and Endoscopic Stabilization
The thoracolumbar junction is reconstructed with an 

expandable cage inserted under direct fluoroscopic visu-
alization after the complete corpectomy (Fig. 4).26 Once 
the cage is expanded, allograft is packed around the cage 
itself, and the anterolateral plate is placed over the pos-
terior polyaxial screws. The screw/plate construct is then 
locked and torqued.

Placement of Chest Tube and Closure
The diaphragm is sutured closed, and the operative 

field and the entire thoracic cavity are irrigated. A 24 Fr 
chest tube is placed through the inferolateral port or the 
lateral suction port under direct or thoracoscopic visual-
ization, and the lung is reinflated.

statistical Analysis
Differences in patient-reported clinical outcomes be-

fore and after surgery were compared using paired t-tests; 
p < 0.05 was considered statistically significant.

results
We identified 12 patients who met the inclusion criteria 

of mini-open TAA for metastatic disease at the thoraco-
lumbar junction. Preliminary outcomes for 5 of these pa-
tients were reported previously.18 The mean age of patients 
in this series was 59 years (range 53–77 years) (Table 1). 
A majority of patients (9 of 12, or 75%) underwent a left-
sided mini-open TAA to the thoracolumbar junction. In 
the 12 patients, the mean EBL was 613 ml, and the mean 
duration of the procedure was 234 minutes (3.8 hours). 
Three patients required intraoperative blood transfusion; 
one patient became hemodynamically unstable during 
surgery and was found to have a splenic injury on post-
operative abdominal imaging requiring splenectomy the 
same day.5 All patients were extubated with no subsequent 
respiratory complications such as pneumonia, pleural ef-
fusion, or hemo-/pneumothorax. Four patients underwent 
an additional posterior surgery, after the mini-open TAA, 
for supplemental pedicle screw fixation, not decompres-
sion; of these, 2 patients suffered delayed posterior wound 
infections treated with surgical debridement and antibiot-
ics. There were no wound complications associated with 
the mini-open TAA.

All 12 patients had significant improvement in their 
postoperative pain scores compared with their preop-

Fig. 1. Projection of 4 portal access sites. The thoracic cavity was 
marked with a projection of the T-12, L-1, and L-2 vertebral bodies as 
determined by fluoroscopy. Four portals were also marked as follows: 1) 
the working port placed directly over the lesion of interest (L-1, straight 
arrow); 2) the camera port located 2 levels above the working port 
(curved arrow); 3) a suction port along the same rib (block arrow); and 4) 
retraction port (pound sign).

Fig. 2. Anterior fixation with the MACS TL endoscopic plate. A: Posterior polyaxial screws are placed in the vertebral body above 
and below. After the corpectomy is completed, the plate is placed across the screws. b: Following placement of the plate, the 
anterior stabilization screws are placed and the posterior screws are tightened. C: An intraoperative lateral radiograph shows the 
final placement of the anterior and posterior screws and the plate.
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erative pain scores (p < 0.001). No patients had worsen-
ing neurological function after surgery; in fact, of the 7 
patients who presented with neurological dysfunction, 
6 had improved neurological function after surgical in-
tervention (86%), with the other patient maintaining the 
preoperative level of dysfunction. The median length of 
stay in the hospital was 7.5 days (range 5–21 days). The 
patient with a 21-day hospitalization suffered a posterior-
approach wound infection requiring debridement and an-
tibiotic therapy.

There were no hardware failures requiring reopera-
tion during the mean follow-up of 10 months (range 1–45 
months). Nine of the 12 patients died as a result of their 
primary illness.

illustrative Case 
Case 2
History

A 58-year-old man with a medical history of central 
nervous system lymphoma presented with acute back pain 
and decreased lower-extremity function. MRI of the lum-
bar spine showed an L-1 compression fracture for which 
he subsequently underwent kyphoplasty and biopsy at an 
outside institution. The pathological identification of the bi-
opsied material was plasmacytoma. The patient continued 
to experience unrelenting back pain (VAS score of 9/10). 
CT and MRI of the lumbar spine showed an L-1 pathologi-
cal fracture (Fig. 5) with 50% loss of height with cement 
extrusion from the kyphoplasty into the left-sided antero-
lateral soft tissues, as well as 5 mm of retropulsion into the 
spinal canal. The patient’s motor function was preserved; 
however, his gait was impaired (Frankel Grade D).10

Surgical Intervention and Postoperative Course
The surgery was carried out in 2 stages: a T12–L2 pos-

terior fusion was followed by a mini-open TAA for L-1 
corpectomy, with successful removal of the kyphoplasty 
cement and vertebral body (Video 1). 

viDeo 1. Video demonstrating a mini-open TAA for resection of 
kyphoplasty cement and vertebral body resection with anterior 
reconstruction. Final pathology diagnosis was plasmacytoma. 
Copyright Department of Neurosurgery, University of Utah. 
Published with permission. Click here to view.

We were able to completely remove the displaced cement 
en bloc using this approach.

The patient did well postoperatively with maintained 
motor strength in his lower extremities with an improved 
gait tolerance (Frankel Grade E) and significantly im-
proved pain (VAS score of 0/10). Final pathological results 
were consistent with plasmacytoma. After surgery, onco-
logical evaluation showed that the patient had Stage IIA 
kappa light chain multiple myeloma for which he began 
treatment. At his 1-month and 1-year clinical follow-up 
examinations, he was ambulatory and had continued good 
hardware and bony alignment with no recurrent tumor.

Discussion
We have described the successful surgical treatment of 

Fig. 4. Placement of a cage following corpectomy. A: Placement of the cage with neutral end pieces. Prior to insertion, the cage 
was packed with demineralized bone putty and fresh cancellous bone. b: Intraoperative radiograph showing final positioning of 
the cage.

Fig. 3. Discectomy and corpectomy. A: The discs are incised and 
removed with rongeurs, and this is followed by a median corpectomy 
using straight and curved osteotomes. b: Removal of the vertebral 
body (arrow).
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12 patients in whom a mini-open TAA was used to treat 
metastatic tumors at the thoracolumbar junction. This ap-
proach and this method for treating metastatic disease to 
the vertebral column have been previously described,18 
but this report focuses on the aspect of follow-up and im-
provement in pain scores and function.

In the setting of metastatic disease with epidural com-
pression, surgery with focus on decompression of the pos-
terior elements has been largely abandoned because lami-
nectomy alone or in combination with radiotherapy did 
not differ from radiotherapy alone.13,15,33 Posterior decom-
pression likely failed because a majority of spinal metas-
tases are located in the vertebral body, ventral to the spinal 
cord. Additionally, laminectomy in the setting of diseased 
anterior and middle columns can lead to severe instability. 
Because of these concerns, anterior approaches are ideal 
for achieving more direct decompression by addressing 
the pathological area. In addition, an anterior approach 
also allows for immediate interbody reconstruction and 
stabilization.18

An anterior approach to the thoracolumbar junction al-
lows for direct access to the majority of the disease bur-
den, located in the ventral portion of the vertebral body, 
with minimal disruption of the neural elements. The tradi-
tional anterior access involved the use of an open thoracot-
omy, but less invasive techniques have been developed to 
minimize surgical morbidity. Thoracoscopic procedures 
have complication rates between 0% and 5.4%,2–4,6,18, 19,26 
whereas open thoracotomy morbidity rates are between 
14% and 29.5%.2–4,24,32 Specifically, the combined compli-
cation rates of postoperative pneumothorax, pleural effu-
sion, and intercostal neuralgia for the thoracoscopic ap-
proach are reported to be 5.4% compared with 14% for the 
open approach.3 Furthermore, the mortality rate for open 
thoracotomy for tumor is 8.2%,32 whereas no deaths have 
been reported for thoracoscopic surgery.4,18

The mini-open TAA has also been associated with oth-
er substantial clinical benefits, including reduced postop-

tAble 1. operative and follow-up data for 12 patients with metastatic disease of the thoracolumbar junction in whom a mini-open tAA 
was used for ventral decompression and stabilization*

Case 
No.

Age (yrs), 
Sex

Level of 
Disease Pathological Diagnosis

Side of  
Approach

Op Time 
(mins)

EBL (ml)/ 
Transfusion

LOS 
(days)

VAS Score, Frankel Grade
Preop Postop

1 53, M T-10 Plasmacytoma Rt 191 800/no 9 8, E 1, E
2 58, M L-1 Plasmacytoma Lt 179 500/yes 15 9, D 0, E
3 55, M L-1 Squamous cell carcinoma Lt 217 300/no 7 10, D 0, E
4† 60, M T-12 Epithelioid tumor Lt 190 500/yes 7 4, D 3, E
5 61, M L-1 Thyroid carcinoma Lt 278 500/no 6 10, D 6, D
6 54, M T-12 Lung adenocarcinoma Lt 180 200/no 5 3, D 0, E
7 52, F L-1 Breast carcinoma Lt 240 500/no 8 8, C 4, E
8 48, M L-1 Renal cell carcinoma Lt 270 800/no 11 8, E 4, E
9 77, F L-1 Renal cell carcinoma Lt 272 1500/yes 21 8, E 0, E

10 67, F T-11 Breast carcinoma Rt 300 350/no 8 7, E 3, E
11 62, M T-11 Esophageal adenocarcinoma Lt 250 500/no 6 3, E 0, E
12 61, M T-10 Prostate adenocarcinoma Rt 240 900/no 6 8, D 0, E

LOS = length of stay.
* Preliminary results from Cases 7, 8, 10, 11, and 12 were reported previously.18 
† Indicates the patient who underwent splenectomy postoperatively for splenic injury. This case was previously reported.5

Fig. 5. Case 2. CT and MRI studies of the thoracolumbar spine in a 
58-year-old man. A: Lateral CT scan of the kyphoplasty cement within 
the L-1 vertebral body and extruding into the spinal canal. b: Axial CT 
scan of cement extruded into the left paraspinous soft tissues and pos-
teriorly into the spinal canal. C: Lateral T2-weighted MR image of the 
kyphoplasty cement within L-1. D: Axial T2-weighted MR image of the 
kyphoplasty cement within L-1.
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erative pain, shorter intensive care unit and hospital stays, 
shorter recovery time, and faster return to activity.9,17,22 
Postoperative pain after thoracoscopic surgery is signifi-
cantly reduced compared with that from open surgery.18 
Postoperative analgesic therapy dosages and durations 
are reported to decrease by 42% and 31%, respectively.2–4 
Whereas reported rates of chronic pain with open thora-
cotomy range from 7% to 55%,3 favorable rates between 
4% and 35% are associated with thoracoscopic-assisted 
surgery. All 12 patients in our series had significant im-
provement in their postoperative pain scores in compar-
ison with their preoperative pain scores (p < 0.001). No 
patients suffered from worsening neurological function 
after surgery; in fact, of the 7 patients who presented with 
neurological dysfunction, 6 improved after surgical inter-
vention (86%), with the other patient maintaining the same 
level of dysfunction. The hospital length of stay is also 
lower for the TAA than for open approaches. In a series 
of patients who underwent thoracoscopic tumor surgery,18 
the median length of stay in the hospital was 7 days (range 
4–10 days) compared with a median of 9 days (range 4–57 
days) for patients who underwent open thoracotomy for 
tumor resection.32 The length of stay in the present series 
compares well with that of previous thoracoscopic reports, 
with a median of 7.5 days (range 5–21 days) (Table 1).

Thoracoscopic approaches also allow for a reduction of 
blood loss. The mean EBL for thoracoscopic spine surgery 
in trauma patients ranges from 250 to 450 ml,3 which is 
lower than the EBL associated with many posterior fu-
sion procedures. In our series, the mean EBL was slightly 
higher, at 613 ml, although it still compares favorably with 
that reported in a study of open thoracotomy cases for tu-
mor, which reported 1-L median EBL.32 The EBL of 613 
ml is also lower than that reported for newer techniques 
such as the mini-open posterior thoracic corpectomy with 
cage reconstruction (mean 917.7 ml) and the traditional 
open posterior thoracic corpectomy (mean 1697 ml).23 
Thus, the mini-open TAA can be used to decrease peri-
operative morbidity while achieving the goal of ventral 
decompression and stabilization to improve pain, preserve 
neurological function, and provide stability. The results of 
a study comparing open and thoracoscopic corpectomy, 
which included metastatic tumor patients, confirmed that 
patients undergoing mini-open TAA required fewer blood 
transfusions.27

There are limitations to the mini-open TAA to the tho-
racolumbar junction. As noted, serious complications of 
the thoracoscopic procedure can include persistent pneu-
mothorax, chyle thorax, intercostal neuralgia, cerebrospi-
nal fluid fistula, lung injury, and injury to the great ves-
sels. In this series, one patient became hemodynamically 
unstable during surgery despite a clean operating field; 
postoperative abdominal imaging revealed a splenic injury 
that required splenectomy, and the patient made an excel-
lent recovery.5 This was due to diaphragm retraction; thus, 
hemodynamic instability while performing a mini-open 
TAA should be investigated with abdominal and thoracic 
imaging.

As with all minimally invasive approaches, a learn-
ing curve exists and can be steep for this procedure. In 
our opinion, inexperience should not prohibit physicians 

from learning this technique for its initial as well as the 
expanded indications. Initially, operative times are expect-
ed to increase to an average of 5 hours or more,1–4,18,19,28 
but once the procedure has been mastered, total surgical 
time for resection and reconstruction decreases to 2.5 to 3 
hours in cases of trauma3 and to 4 hours for tumor.18,28 In 
the present series, the mean operative time was less than 4 
hours. In skilled hands, the rate of conversion to an open 
thoracotomy is 1% or less.2

In a recent report, Chou and Lu8 discussed the use of 
a mini-open transpedicular corpectomy for metastatic le-
sions; additional reports have shown the mini-open trans-
pedicular procedure to be associated with less blood loss 
and shorter hospital stay than open transpedicular proce-
dures, with nonsignificant trends toward lower infection 
and complication rates.23 The blood loss is still consider-
ably higher than that documented in our series in which the 
mini-open TAA was used to acces the thoracolumbar junc-
tion. Although these procedures may be considered in the 
setting of thoracolumbar junction metastatic disease, injury 
to the spinal cord, blood loss, surgical time, and periopera-
tive morbidity in mini-open TAA, mini-open transpedicu-
lar corpectomy, and traditional open posterior corpectomy 
procedures need to be evaluated.

The results of the current series demonstrate that the 
mini-open TAA to the thoracolumbar junction can allow 
for placement of an interbody cage and anterolateral plate 
in patients with metastatic spine disease. Additionally, 
no patients experienced delayed hardware failure requir-
ing reoperation in a mean follow-up period of 10 months 
(range 1–45 months). Limitations of the current series in-
clude its small sample size and lack of direct comparison 
with other surgical approaches. Nonetheless, the mini-
open TAA should be considered when treating patients 
with metastatic spine disease.

Circumferential Fusion
Four patients underwent an additional posterior surgi-

cal fixation. All 4 posterior procedures were planned but 
were performed in a delayed manner during the same 
hospitalization. The decision was made ad hoc based on 
the degree of preoperative kyphosis (> 30°), bone quality 
on preoperative imaging and as observed intraoperatively 
during the mini-open TAA, and the desire to avoid rigid 
external orthosis postoperatively. Avoidance of bracing 
postoperatively is used to minimize skin irritation and 
formation of decubitus ulcers.

In 2 of the 4 patients who underwent additional pos-
terior fixation, a surgical site infection (SSI) developed, 
although none of the patients had wound complications 
from the mini-open TAA. One 52-year-old woman with 
metastatic breast carcinoma and a body mass index of 16 
was malnourished and cachectic on her initial presenta-
tion. In addition, she had a significant smoking history. 
She also presented with neurological deficits, and thus 
had been on intravenous high-dose steroid therapy, likely 
contributing to her infection. The second patient was a 
77-year-old woman with a history of renal cell carcinoma 
who was also malnourished and cachectic on admission, 
with recent weight loss, although she did have a normal 
body mass index. Given her presentation with pain, uri-
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nary retention, and radiographic evidence of epidural dis-
ease, she was also started on intravenous high-dose steroid 
therapy. The risk factors for SSI are well known in this 
population; Sugita et al. demonstrated that patient progno-
sis, postoperative ambulatory function, and preoperative 
radiation were risk factors for SSI in patients with spinal 
metastases.31 Neither of the patients with SSI had preop-
erative radiotherapy and both were ambulatory after sur-
gical intervention.

In a comparison of the mini-open and open posterior 
thoracic corpectomy with cage reconstruction, Lau and 
Chou23 found a difference between infection rates (17.9% 
in the open group vs 9.5% in the mini-open group) that 
was not statistically significant. This high rate of posterior 
infection is likely reflected on our small cohort of patients 
who underwent posterior stabilization.

Conclusions
The mini-open TAA to the thoracolumbar junction for 

metastatic disease is a durable procedure with reduced 
morbidity compared with traditional open thoracotomy for 
ventral decompression and fusion. The mini-open TAA 
can be used alone or in conjunction with posterior fixa-
tion, depending on degree of kyphosis and bone quality. 
This small series demonstrates a significant improvement 
in preoperative pain and neurological symptoms, suggest-
ing that this technique can be considered when treating 
complex metastatic disease at the thoracolumbar junction.
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